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PUBLIC NOTICES. 





lhe Director of Army 


CONTRACTS invites TENDEKS 
for the PURCHASE of PUMPING 
PLANT, BAND ELEVATOR (Caruelle 
Patent) (makers, Boulton and Paul, 
Ltd.), power driven, together with the 
ELECTRIC MOTOR of 14 B.H.P., 500 
yolts D.C. (makers, B. T. Houston Co., Ltd.). 

The above plant is lying at the Citadel, Dover, and 
may be inspected on application to the Commander, 
Royal Engineers, Archcliffe, Dover. 

Tender forms may be obtained on soetiesticn to the 
DIRECTOR OF ARMY CONTRACTS (D.C.4), Caxton 
House West, Tothill-street, Londen, 8 Ww. 1. 7685 





A rmstrong College, 


NEWCASTLE-UPON-TYNE. 
(IN THE UNIVERSITY OF DURHAM.) 


COURSES for the PASS DEGREE of B.Sc. and 
the HONOURS DEGREE of B.Sc. in MECH- 
ANICAL, MARINE, CIVIL or ELECTRICAL ENGI. 
NEERING, MINING, METALLURGY, or NAVAL 
ARCHITECTURE. The curricula of the Passe Degree 
and the Honours Degree normally occupy periods of 
three and four years respectively, but candidates 
presenting evidence of sufficient previous training 
may be allowed to proceed to either Degree after two 
years’ residence. 


The engineering laboratories bave recently been 
extended, and all Departments are equipped for 
advanced tutorial and research work. 


Full particulars of the Courses may be had on 
application to 
THE REGISTRAR, 
Armstrong College, 
Newcastle-upon-Tyne. 





PATENTS AND DESIGNS ACTS, 1907 TO 1928. 
; ° es 

Totice is Hereby Given that 
a AKTIEBOLAGET SVENSKA KULLAGER- 
FABRIKEN of Artillerigatan 17, othenburg, 
sweien, SEEKS LEAVE to AMEND the SPECIPICA. 
riON of LETTERS PATENT No. 155,735 granted to 
sven Gustaf Wingquist and them for an invention 
entitled *‘ Improvements in and relating to Roller 
Bearings.”’ 

Particulars of the proposed amendment 
forth in No. 2231 of the Official Journal 
published on October 2ist, 1931 


were set 
(Patents), 


Any person or persons may give Notice of Opposi- 
tion to the Amendment by leaving Patents Form 
No. 19 at the Patent Office, 25, Southamptcn-build- 
ings, London, W.C. 2, within one calendar month 
from the date of publication of the said Journal. 

W. 8. JARRKATT, 
7698 Comptroller-General 





Borough of Hornsey. 
TO LAUNDRY ENGINEERS 
PUBLIC WASH-HOUSE PLANT 

The Town Council invite TENDERS for the 
SUPPLY. DELIVERY. ERRCTION, and INSTALLA- 
TION of LAUNDRY MACHINERY and PLANT at 
their Baths and Wash-houses, which building is now 
under construction at High-street, Hornsey, N. 8. 

A pian of the building, together with copy of the 


conditions, specification and Tender form, 
may be obtained on application to Mr. W. H. Adams, 
Borough Engineer and Surveyor, Town Hall, High- 


gate, N. 6. 

The Tenders must be on the prescribed form and 
delivered or sent by post (sealed and endorsed) so as 
to be received by the undersigned not later than 
10 a.m. on Wednesday, the 4th November 

The Council reserve the right to decline 
of the Tenders received. 

E. B. CROASDELL, 
Town Clerk 


all or any 


Town Hall, 
Ist October, 


Higheate, N. 6, 


1931 7681 





of Manchester 
BARTON POWER STATION 


(ity 


The Electricity et of the Manchester Cor- 

poration invite TENDERS for the following WORK : 

SPECIFICATION No B.44.—ALTERATIONS to 
RAILWAY SIDINGS. 

Specification and form of Tender may be had on 
application to Mr. H. C. Lamb, Chief Engineer and 
Manager, Electricity Department, Town Hall, Man- 
chester, on payment of a fee of One Guinea, which 
amount will be refundel on receipt of a bona fide 
Tender 

Tenders, duly endorsed and addressed to the 
Chairman of the Electricity Committee, must be 
delivered at the Town Hall not later than Ten 
o'clock a.m. on Monday, 2nd November, 1931. 


The firm entruste! with the work will be required 
to enter into a contract to be prepared by the under- 
signed. 

The Corporation do not 


bind themselves to accept 


the lowest or any Tender 
F. E. WARBRECK HOWELL, 
Town Clerk 
19th October, 1931 7679 





(reat Southern Railways. 


80 TONS STEEL ‘Bie Ng FOR BRIDGE 


The Directors are h. eores to receive TENDERS for 
the SUPPLY and DELIVERY of approximately 
80 TONS of STEEL WORK, consisting chiefly of 
Pressed Troughing for the renewal of an overbridge. 

Specification and drawing can be obtained on pay 
ment of £1 ls. (which is not returnable) from Mr. 
A. W. Beeians. Chief Engineer, Westland-row 
Station, Dublin, 17 

The Directors = not bind themselves to accept the 
lowest or any Tender. 

Tenders, in envelopes endorsed ‘* Tender for Steel 
Work for Overbridge,”"’ must reach the undersigned 
not later than 5 p.m. on Thursday, 12th November, 
1931. 


H. 8. COE, 
Secretary. 
Kingsbridge Station, 
Du . W. 6, 
ber. 


1931 7687 








(H. C. LANE.) 


(J. McGOVERN.,) 





The Engineer 


—->— 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD 
——__>—_——_ 


Inspiration and Perspiration. «. 439) 


Boilers at the Gennevilliers Power 
Station. 


Press-Tool and Fixture Design 
No. 


THE ENGINEER, 23- 10- 31. 

(P. 429) 
THE ENGINEER, 23 - 10- 31. 

X. ep. 426) 
THE ENGINEER, 23- 10- 31. 


Canadian Metallurgical Plant. . 427) 


The Motor Car Show at Olympia 
No. II. 


High-Pressure Feed Pumps 
at Bradford. 


The Vargon Power Station, Sweden. ve. 4 


The Shipbuilding Outlook. . 43s) 


INDEXING. 


THE ENGINEER, 23 - 10 - 31. 
(P. 430) 
THE ENGINEER, 23 - 10 - 31. 


(P. 442) 
THE ENGINEER, 23- 10-31 


THE ENGINEER, 23 - 10- 31 


THE ENGINEER, 23.- 


10. 31 


























INDEX TO ADVERTISEMENTS, PAGE 63. 





SL 








PUBLIC NOTICES. 





‘The Assam - Bengal Railway 


COMPANY, Limited, is prepared to receive 
TENDERS for : 
FIVE SATURATED BOILERS FOR LOCO- 
MOTIVES 
Specifications and Tender forms may be obtained 
at the offices of the Company, Bishopsgate House, 80, 
Bishopsgate, E.C. 2 A fee of £1 1s. is charged for 
each specification, which cannot under any circum- 


stances be returned. 

Drawings may be had at the cost of the tenderer by 
application to Messrs. Hodges : and Co., Ltd., 
78, Queen Victoria-street, E.C 

Tenders must be delivered at ‘the Company's Offices 
not later than Nuon on Wednesday, the 4th November, 
1931. 


The Directors do not bind themselves to accept the 
lowest or any Tender 
By Order of the Board, 
THOS. C. BRETT, 
Secretary 
7683 


19th October, 1931. 





° + ° 
(ity of Nottingham. 
APPOINTMENT OF patus 
SUPERINTENDE 

The Public Baths and Wasb- cay Committee invite 
APPLICATIONS for the APPOINTMENT of BATHS 
SUPERINTENDEN 

The person appointed will be required to super- 
intend and be responsible to the Baths Committee for 
the proper management of the whole of the Baths 
and Wash-houses of the Corporation and will reside at 
and manage one of the establishments. 

Applicants must have previous experience of 
the management of Public Baths and Wash-houses, 
well acquainted with the working of Filtration 
Plants, and a qualified Engineer. 

Candidates must not be more than 45 years of age. 

The salary will be £450 per annum. in addition, 
house, coal and light will be provided. 

_ The post will be a designated post under the Local 
ernment and Other Officere’ Superannuation Act, 
and the successful candidate will be required to 
pass a medical examination. 

Applications (with copies of not more than 
recent testimonials), stating age, qualifications, 
rience, present position, &c. (endorsed * 
Superintendent ""), to be sent to me not 
Sist October, 1931. 





three 


later than 


W. J. BOARD, 





Town Clerk 
7686 


The Gulldhall, Nottingham 





PU BLIC NOTICES. 


of Sheffield. 


\ity 
C 7 WATER DEPARTMENT. 


ENGINEERING ASSISTANT—GRADE VI 

APPLICATIONS are INVITLD for an APPOINT- 
MENT as above, at a commencing salary of £348 per 
annum, rising, subject to satisfactory service, by two 
annual increments to a maximum of £400 per annum. 

Candidates must be Chartered Civil Engineers or 
have passed the necessary examinations to qualify for 
such, be good draughtsmen, and have had experience 
in the Design, Construction and Maintenance of large 
Water or analogous Civil Engineering Works. 

The appointment is subject to the Local Govern- 
ment and Other Officers’ Superannuation Act, 1922, 
and the selected candidate wii] be required to pass a 
metical examination 

Applications, stating age, qualificatieus and expe- 
rience, accompanied by copies of three recent testi- 
monials, endorsed ‘* Engineering Assistant,”"’ to be 
sent to me not later than Saturday, the 31st instant. 


JOHN K. SWALES, 
Geveral Manager and Encineer. 

Town Hall, Sheffield, 
9th October, 1931. 


7652 





[ihe Institution of Automobile 
ENGINEERS. 
RESEARCH AND STANDARDIZATION 
COMMITTEE. 
DIRECTOR OF RESEARCH. 

The Committee is about to appoint a DIRECTOR as 

ead oof the newly constituted Research and 
Standardization Department, and invites APPLICA- 
TIONS for the POST. 

The appointment will be for three years in the first 
instance. The remuneration offered is £1200 per year. 

Preference will be given to applicants who possess 


an academic degree, have been responsible for impor- 
tent research work upon engineering and allied 
problems, and who possess administrative ability 
The Committee will view canvassing with dis 
favour. 
Full particulars of training, experience, qualifica- 


tions, present position and earliest date on which the 
duties could be taken up if appointed should be 


addressed to 
THE SECRETARY, 
Research and Standardization Committee, 
Institution of Automobile Engineers, 
7680 Watergate House, Adelphi, London, W.C. 2 


PUBLIC NOTICES. 





[ihe Civil Engineers Appoint- 


MENTS BOARD, 8, Princes-street, West- 
minster, 8.W. 1, acting under annual licence from the 
London County Council, invites INQUIRIES from 
EMPLOYERS SEEKING the SERVICES of PRO- 
PESSIONAL ENGINEERS, either as Assistants or in 
more responsible positions. 

All those whose names are accepted for entry if the 

ard’ ster for employment possess qualifica- 
tions which have been attested by means of scientific 
examinations, practical training and rn 





~ ° ; ° 
[ihe Engineers’ Register of 
the JUNIOR INeTITOTIO‘ OF ENGI. 
N£ZERS, 39, VICTORIA-STREET, 8.W.1, licensed 
annually by the London County Council, contains 
the names and specialised experience of many 
Members, both Junior and Senior Men, who are 
available for service in administrative and technical 
capacities in all branches of engineering 
Employers seeking such men for service, either in 
Great Britain or abroad, are pgvited to address a= 
inquiries 2 the SECRETA r P 





Whan gpoo Conservancy Board. 


NOTIFICATION NO. 203 
APPOINTMENT OF a ENGINEER. 

APPLICATIONS are INVITED for the APPOINT- 
MENT of DREDGING ENGINEER in the Board's 
service. The duties of the post will include the 
supervision of the operation and repair of the Board's 
dreiging plant, having a present output of s me 
$3,000,000 tons per annum. Candidates must be fully 
qualified mechanical engineers with extensive actual 
experience of large dredging plant (both bucket and 
suction types) in workshop and drawing-office and on 
dreiging jobs. Ability to design is essential. Age 
30 to 40 years. Period of contract three years. Salary 
£600 per annum inclusive. 

Candidates should submit applications to the 
undersigned in sealed and registered covers, marked 
“* Dredging Engineer,”’ including, in addition to 
particulars as to the candidate's qualifications, photo- 
graph, certificate of health, certified covies of three 
testimonials as to actual experience in design, con- 
struction, operation and repair of dredging plant and 
as to personal character, list of names of three 
responsible referees, and a statement as to the earliest 
date the candidate could join the service. First-class 
travelling expenses by shortest route will be paid to 
ected candidate. Letters from Europe should 
be marked *‘ Via Siberia.’" Applications must be 
received in Shanghai befo: ~4 December 16th. 


Shanghai, 16th September, 1931. 
HERBERT ( "HATL EY, 
D.Sc. (Engreg.), M. Inst. C.E.. 


7688 Engineer-in-Chief. 





ndian Government Purchases. 


In connection with the Rules relating to the 
Purchase of achinery, Plant and Stores for the 
Indian Public Services, an old-established BRITISH 
FIRM of ENGINEERS’ AGENTS and IMPORTERS, 
with wide European interests, and having offices and 


stores at Calcutta, Bombay, Madras, Cawnpore, 
Delhi, and also in England. is PREPARED to 
REPRESENT the INTERESTS of a very limited 


number of MANUFACTURERS who are regular con- 
tractors to the India Office, but who have no offices 
or agents in India.—Address, P1637, The Engineer 
Office P1637 





SITUATIONS OPEN. 


COPIES or Tesrmortats, NOT ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 





TO ADVERTISERS UNDER BOX jf PUMBERS IN 
THIS CLASSIFICATIO 
For the benefit of applicants, the » om are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. These notices (limited to one — will be free 
of charge and co-operation is asked for 
\ JANTED, Experienced SHOP SUPERINTENDENT: 
to Take Charge of Production of Large High 
speed Diesel Engines Applicants must have expe 
rience of modern Machine Shop and Erection practice 








State age, experience, and salary required.—Address, 
7693, The Engineer (Office 7693 A 
LIFT SALESMAN. Must 


\ ANTED, First-class 
have personal connection with leading London 


architects, engineers and public bodies; good salary 
and commission to right man Address, 7699, The 
Engineer Office. 7609 A 





W475 D for Large lron and Steel Works in North 
of England, a MAN capable of Taking Charge of 
Foundry and Pattern Shop. 








Only men who have had experience on Blast 
furnace Plants and Steel Works need apply. 
State age and forward references. 
Address, 7660, The Engineer Office. 7660 A 
YAPABLE TESTER REQUIRED for Heavy 
Passenger Vehicles State age, experience, and 
salary Address, 7702, The Engineer O 
7702 A 
SITUATIONS OPEN (continued) 
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SITUATIONS OPEN. 





WV ANtED. First-class DRAU with 
recent experience in design at oon and 
Turbine Pumps. Must be of producing com- 





petitive designs in their entirety. 

Apply by letter, stating age, experience, and salary 
required, CHIEF DRAUGHTBMAN, Tangyes Ltd., 
Cornwall Works, Birmingham. 7689 A 


J)XPERIENCED ENGINEER, with Good Practical 
y and Technical Knowledge of Heavy r 
Vehicles ; capable of — —— complaints all 
descriptions. State perience, and salary 
required.—Address, 7701, The Sacinesr a. 
a 


SITUATIONS WANTED. 











‘ed ENGINEER REPRESENTATIVE (33), Termi- 
4 nating service with international concern, DE- 
SLRES similar POST, at home or abroad, marine, 
power supply, industrial engineering, &c. Extensive 
connection. Credentials excellent, B.O.T. Certiticate ; 
Spanish spoken. World travelled.—Address, P1630, 
The Engineer Office. P1680 B 





\ ANTED, POST as Chief Engineer to Collieries or 

Works; held similar post for 17 years; good 

used to the design, lay-out and super- 

above plants.—Adaress, P1617, The 
P1617 B 


references, 
vision of the 
Engineer Office. 


N EXPERT TRACER is Accustomed to Large 
Z Lay-vuts and also carries out detail drawings 
to draughtsman’s instructions ; does first-class work 
and has had fairly long experience. Good letterer.— 
Address, 7703, The Engineer Office. 7 








I UYER DESIRES CHANGE; Experienced Con- 





structional steel works, = open-hearth. 
manufacturing high-class steel ; erate salary re- 
quired.—Adaress, P1622, The ‘postneee Office. 
P1622 B 
WARTED. Must 


“IVIL ENGINEER, Capable, 

have knowleage of Tunnel Work under com 

pressed air conditions, Setting Uut and all other work 

pertaining thereto. te salary desired and give 

references. Box 480, Robertson and Scott, Se 
B 





\IVIL ENGINEER, B.Se., A.C.G.1., Age 29, Exten- 
C sive experience aesign and construction rein- 
forced concrete briages, buildings, caissons, piled and 
floating fuunuations, in East, KEQUIRES PuST on 
Constructional Work abroad.—Aaaress, a zee 
Engineer Office. 


IVIL ENGINEER (28), Engineering Degree, DE- 
SiRES PUST. Seven years’ experience on con- 





struction at home and in the Tropics, incluaing 
surveys in Spain. Willing to go ab a.— 
Address, P1624, The Engineer Office. P1624 B 





OMMERCIAL ENGINEER (38) REQUIRES POST 
/ at heme or abroad; wide general experie 


technical and commerce’ rcial '; can speak Portuguese.— 








Adaress, P1631, The Engineer (Office. P1631 & 
| ee vag (30), Civil or Mech. Degree, Exp. Shope, 
b.O construction, erection, a 

wurk, reinf. concrete, machinery, EMPLOY- 

MENT, any suitavle capacity. "ion 1606, The 

Eugiueer Office. P1606 B 
j, LECTRIC AL MECHANICAL ENGINEER (36), 
‘4 acwstomed to lay-out, erection plant, and 


geueral machinery, armoured cables, L.C., polyphase.— 
Adaress, P1633, The Engineer Office. P1633 8 





7 NGINEER (30), with Experience in Shops, Planning 
1, and estimating depts. SEEKS POSITION. _ 
Address, P1634, The Engineer Office, P1634 B 





‘XPERIENCED STRU OrunAL, DESIGNER DE- 


a 








naged by a Committee app 





the children 
Navy, Army, and Royal Air 


Accommodati 
and 50 Girls between the a 








YARROW HOME and HOSPITAL 
FOR CHILDREN 

BROADSTAIRS. 

For the Early & Preventive Treatment of Disease & Convalescence after illness. 


inted by the Council of the Institution of Civil Engineers. 


The Hospital is intended for the children of members of the Institution of Civil 
Engineers, of architects, artists, authors clergymen, members of the 
legal and other + members of scientific societies, officers of the 
Force, officers of the Merchant Navy, schoolmasters 
and university professors. 


tion is provided for 50 Boys between the ages of 4 and 12 years, 

of 4 and 14 years. In special cases the age limits 
may be raised t¢ to 14 for Boys and 16 for Girls. 

Fee 21/- per week, « or as may be arranged, and travelling expenses. 


Particulars can an be obtained from the Secretary : — 
116, Victoria Street, Westminster, LONDON, S.W. 1, 














EDUCATIONAL. 


EDUCATIONAL 





Pr INstitUTIO for the EXAMINATIONS of the 


aioe ee of CIVIL and MEC HANIC .s 


INEERS , at CTED by Mr. 
KIDNE, A.M.LC.E., M.L.M.E., 53, V ietoria- street, 
. ’1639 E 


T.1.¢.B. 
CORRESPONDENCE COURSES 


FOR THE 


PROFESSIONAL EXAMINATIONS 


A.M. Inst. C.E., A.M.I. Mech. E., A.M.I.E.E., 
A. 





F.R.AeS., ete. 
Convincing queet Ge De SEAS. training 
a found in the many 
pages of « «The Engineer's Guide to Success 


which are filled with t results of 
T.1.G.B. Students. This testimony of former 
Students obviously , the soundest 
reason why you too may enrol with The 
T.LG.B. wun oveny in the issue. 

Write to-day for * The Engineer's Guide to 

Success” — 140 pages — containing the 
widest selection of engineering 
SS ae ee 
training until 


The "TL. os. 
successful for the 
one fee. 


THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 





({orrespondence ( ‘ourses 


PRE a 


}xaminations 


4 
INST. OF qi, EN ERS. 
MECHANICAL ENGRS. 
iCTURAL ENGRS. 
NDON, &c. 


{GINE 


ARE PERSONALLY CONDUCTED BY 


Mr. Trevor W. Philli 


ALB 
Lowpon OFricy :—45, 


ancery Laxze, W.C. 2 





MISCELLANEOUS. 





ENGINEERS. 


ee. 
‘ou 
reading ** ENGIN 


if you are ouine tes --4 thes £10 per 
cannot afford 
EERING 


wupent 


OPPORTUNIT TES.’ 


Whether you are an old hand or a budding apprentice, 
this 200-page volume will point to a worth-while 
future. Among other things, the book explains the 
of our unique Appointments Department, 
ow details of al! lenatas Bae. Exams. (A.M.I.Mech.E., 
A.M.LE.E., B.8c., G.P. 


, &c.), and outlines 


modern 


— Study Courses in Civil, “Mech., Elec. Motor, 
a * Talkie,”’ and all other branches 


fngineer! 
look 
for your copy, now. 


and “earning power. 


ot 
This book will alter your entire out- 
Send 


It is quite FREE. 


BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, 
















































































MISCELLANEOUS 


A VERY CTURING ORGANIK,. 
ON is INSIDER the MANU. 
PA E in this country Raat hitherto 


m po for those Y 
Biampines, those PRS Froducta 


Steel Forg' 
_ sampinee. one ae —f 8 ~y¥ or Wire (large or 





Ped in 
Ideas and intro. 
welcomed an nd 
x rne- k 
Ltd., 11, Piccadilly, Manchester 7624 “ee 
a oryeal, Motive), has Citente Prepared io 
INVES £5000 each in new or —_ 
lished Private , AE with directorships. Pro. 
available of investments of ONE MILLION POUN)> 8 
made by a. —Write, Box 1395, Pool’s, 180, Flee. 
street, E.C 7649 + 








FOR SALE. 


AIR RECEIVERS. 





Fob gait be FIVE 8ft. 7in. long, 22in. dia., 
welded, ted to 250 Ib. hyd. press., about din. pla: 

THIRTY 3ft. Shin. long, 1bin. dia., epeut 7/8 
plate. 2500 Ib. per sq. in. air press., weldec 

TEN 6ft. long, 2ft. 6in. dia., 3/Sin. a. manhe | 


18in. by 12in., 6in. outlet. 
JOHN CASHMORE, GREAT BRIDGE 
STAFFS. 


Crvaiamet MULTITUBULAR BOILER, 15ft. by 5 
diameter, by Robey in 1922, complete itting:. 
00 lb. pressure (re-insured), pabeoluiely AS NEW. Cost 
nse. accept £125.—BM/STEAM, Monomark Hous: 
London, wcll P1621 « 


For continuation of For Sale Adver- 
tisements see page 64. 











Spencer-Bonecourt Patent 
Waste Heat Boilers. 


32, Farringdon Street, H.C. 4. 
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ADVERTISEMENTS 
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If you have a VACANCY fo fill, 
If you require a SITUATION, 
lf you want a MACHINE, 
FACTORY PREMISES, 
A CONTRACT, 
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A PARTNER, Etc., 






















































4 BSIKES ENGAGEMENT. Wiae and varied . . . . - 
experience, steel and reinforced concrete for archi- 76, Temple Bar House, London, E.C. 4. 22, Shakespeare House, 29-31, Oxford St., THEN STUDY AND MAKE USE OF THE 
tectural and civil engineering work of large magnituae. Rout 
hduree P1030. ‘The Business Office. Pose 5 (Founded 1917.) sn 76141 
Address, P1636, The BE eer ce. Set. ; 

ress e Engin CLASSIFIED ADVERTISEMENT 
NIRST-CLASS DESIGNER, Residing in London, 
Y 38 SITUATION ; ied e w 
intents mbinans” gupd. igitintve ental pevved BRITISH AND THOROUGHLY DEPENDABLE SECTION IN 
inventive ability ; quick and accurate draughtaman ; 
capacity for a : _ calesy + experienced j 
talkies,”’ &c.; t Frencn ; first-class references. - 
—aaress, P1638. The Engineer Office. Pies8 > WE SPECIALISE IN fe Tigrieer 
WV ay 8 Kg ENGINEER (28), pobite School, 
. Mech. E., A.M.I.N.A.. ase B.O-T. --- 
aud viploma, DESIRES POSITION ; ‘wun 
administrative.—Address, = 
Engiveer Office. YOUR ADVT. WILL BE SEEN BY ALL 
SP than. 19 yr, 1-0-2 take charge’ bull Fp Dr THOSE INTERESTED. 
docking, &c., DESIRES POST aaah!) _ 

Address, P1620, The Engineer OMe. P1620 

ORKS MANAGER.—ENGINEER (86), with 
antnele to tne pene +] f eg vip nd DESIGNS TO MEET ALL CONDITIONS 
isms, electrical = ad mechanical, | SEERS ST as 
Works M Product gi Excellent 
rplerenom j qmoderate ealary.—Address, P4007, The AIDEN’S SCREWING MACHINES & TOOLS OIL & PETROL ENGINES 

ossess eve uality engineers demand for 

TUYACTORY ENGINEER (87), Food and Confectionery ® 

exp., &c. Lay-out, inStallation, | mainten Dance, efficient workshop equipment—absolute working LONDON 75». QUEEN VICTORIA ST.E.CA 
og Taye devices and mac ine <A. G Bie accuracy, exceptional durability and ern Works: YEOVIL, ENGLAND. 

NITUATION as STOREKEEPER REQUIRED, cost. Specify MAIDEN’ Ss and you we not e 
S engineer stores; knowleage of tools and ma- disappointed in results, 

Bey ip tee, 5. Drvanstopctrect Wei. teu EFFICIENT 

x A.R. 422, 55, anston- . ° 5 

pp GE ee MACHINES WITH EITHER FURNACES & EQUIPMENT 
work), is now DISENGAGED +) has technical know. TANGENTIAL OR RADIAL TYPE, DIES for Every Industry. 

l " Excellent .—~Adaress, 1628, 
— P1638 B The INCANDESCENT HEAT CO., LTD. 
British Mills, Cornwall Read Smethwick, BIRMINGHAM. 
PARTNERSHIPS. London Office: 16, Grosvewon Prace, 8.W. 1 
( ONSERUCTIONAL ENGINEERS, London, Est. 10 
years, contracting for complete factories, inc. —_ = 
building work, CONSIDER experienced PAKTNER 
with capital for expansion; good scope,—Adaress, WI IITECROSSIT 
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A Seven-Day Journal 


The Merger of Manufacturers of Textile 
Machinery. 


MENTION was made in a Journal note on May 29th 
this year of a proposed merger of manufacturers 
of textile machinery. The firms concerhed are 
Asa Lees and Co., Ltd., Brooks and Doxey, Ltd., 
Dobson and Barlow, Ltd., Howard and Bullough, 
Ltd., John Hetherington and Sons, Ltd., and Platt 
Bros. and Co,, Ltd. The reason given for the merging 
of the interests of the firms is the depression affecting 
the cotton industry in recent years, which has reacted 
severely upon the makers of textile machinery and 
led to fierce competition and price-cutting. Further 
details of the scheme have now been given in a circular 
issued last Friday by Platt Bros. and Co., Ltd. 
The present aggregate capital of the six firms involved 
in the merger is £7,282,634, and this is to be written 
down in the merger company to £3,403,000. It should 
be noted, however, that the circular points out that 
the writing down of the capital has no real effect, 
the proportions of the shares received by each com- 
pany being more important. Certain assets will 
be retained by each of the constituent companies, 
which will also retain their own individualities 
under their original titles in order to maintain the 
goodwill and to secure business from their old 
customers. 


Iron and Steel. 


In his presidential address to the West of Scotland 
Iron and Steel Institute last Friday, October 16th, 
Mr. John Bird, of the Steel Company of Scotland, 
Ltd., said that the outlook for the industry was very 
obscure. Great Britain, he showed by statistics, 
was losing her position in world production, whilst 
other countries were making considerable progress. 
Whereas, in 1913, this country produced 13-17 
per cent. of the world’s output of pig iron, last year 
that percentage was only 7-88. As regarded steel, 
the corresponding figures for the same two years were 
10-19 and 7-85 percent. The high technical efficiency 
of plant in this country was evidently not sufficient 
to enable Great Britain to maintain her position. 
He noted that some of the most modern plant had 
been unable to carry on. The cost of the British 
products was seriously affected by the burden of 
taxation, and he considered that the public services 
of this country were either run extravagantly or 
were too extensive. That handicap would have to 
be removed. Discussing the wages position, Mr. 
Bird gave comparative figures. Taking the rates 
paid in Britain as 100, those in France were 47, 
in Germany 59, in Belgium 40, and in Luxembourg 44. 
If Britain's standard of living was to be maintained 
taxation must be reduced to a point at which it did 
not cripple industry. Referring in particular to 
Scotland, Mr. Bird considered that owing to the small 
world demand conditions were at present favourable 
to the Scottish steel trade ; but, should the demand 
increase, those places from which Scotland could now 
obtain pig iron might be able to use all their iron 
for the production of steel in their own mills, in which 
case the position of the Scottish steel trade would be 
most unfortunate. If that view was correct, it was 
apparent that the want of pig iron constituted a 
weakness of the Scottish steel trade and that there 
was an urgent necessity to deal with that problem. 


Shipping and Shipbuilding. 


AT a meeting of the North-East Coast Institution 
of Engineers and Shipbuilders at Newcastle last 
Friday, October 16th, the President, Mr. J. McGovern, 
referred to the unfavourable condition of many ship- 
building establishments and the unparalleled lack 
of new orders. We give elsewhere in this issue an 
abstract of his address. Discussing figures abstracted 
from Lloyd’s Register by Mr. McGovern regarding the 
position of the six leading countries as to tonnage 
not more than ten years old, Lord Kirkley pointed 
out that although only 44-5 per cent. of Britain’s 
shipping came under that class, that represented 
9,000,000 tons, whereas Germany’s 50-3 per cent. and 
Norway’s 47-7 per cent. represented only 2,250,000 
tons and 2,000,000 tons respectively. With regard 
to vessels under construction, Great Britain and 
Ireland had 417,000 tons against 160,000 in America, 
121,000 in Sweden, 113,000 in Germany, and 95,000 
in Holland. Besides heading the list of vessels under 
construction, we also had more oil tankers building 
than any other country, which was rather surprising. 
A lot of nonsense, he said, was talked about the posi- 
tion of this country. Our number of unemployed 
was great, but not nearly so great as that of Germany 
or the United States. 


Coal and Electricity. 


THE theme of the presidential address which Sir 
Hugo Hirst presented to the members of the Institute 
of Fuel on Tuesday last was that the apparent 
reduction of fuel consumption which resulted from 








the extension of electricity supply was a blessing in 
disguise. It was true that fuel was used more econo- 
mically now than formerly, but that fact led to a 
greater gross consumption because of the increased 
demand for electricity. ‘‘ In the light of the general 
conditions of industry and domestic science,’’ he 
said, “‘the steadily growing consumption of coal for 
electrical purposes must be attributed to the progres- 
sive cheapening of electricity production through the 
pursuit of higher efficiencies in coal consumption.” 
He went on to point out that if the amount of coal 
and other fuels used by the manufacturers of electrical 
plant was taken into account, a substantial addition 
was made to the coal demand for generating purposes 
alone. Furthermore, other industries owed their 
development to cheap power. ‘“‘On every hand,” 
he said, “‘ we find ample proof that without the pursuit 
of higher efficiencies by the electrical user of coal, 
this bright region in the coal landscape could never 
have shown itself.’ In his opinion, “‘the pursuit 
of efficiency is bound to lead to the benefit of all 
concerned,’ and nothing would alter his conviction 
‘that the interests of the fuel industry will, in common 
with our industrial and national interests as a whole, 
be fostered by the economies which electricity enables 
us to achieve.” 


The Coal Industry. 


In concluding the address referred to in the 
preceding note, Sir Hugo Hirst expressed the belief 
that while industrial depression was the main cause 
of the depression in the coal industry, no single cause 
could be accepted as covering the whole case, and no 
single cure could be regarded as adequate. Fewer 
working hours and lower wages would not be of 
avail; they would not restore the former volume of 
demand. ‘The disintegration which, on account 
of changes in world economic conditions, the coal 
situation has suffered during late years, has gone too 
far to be met with a mere adjustment of the miners’ 
working conditions. He held that the production 
of coal would have to be reorganised on a scientific 
basis. Coal must be raised more efficiently ; it must 
be cleaned and the waste involved in the transport 
of mere dust obviated, and it must be properly 
graded for different classes of users. Finally, more 
and still more intelligent methods in marketing 
coal of different qualities for every variety of industrial 
and domestic use would have to be developed. But, 
most important of all, further improvements in the 
methods of burning coal, whether as a solid, a gas, 
or a liquid, must be sought. To his mind, what had 
already been done was only a stepping stone to 
greater things. ‘‘We need,” he asserted, “the 
collaboration of all our technical and scientific forces 
in doing full justice to the complex treasure which 
the sun has stored in our soil. The coal owner, 
the miner, the mining engineer, the gas, chemical 
and electrical engineers, the physicist, the experts 
in every branch of science, these must be mobilised 
in a combined effort to evolve the best methods 
of utilising this treasure."’ An organisation of indus- 
trial and technical skill might appear too ambitious 
ever to be realised, but Sir Hugo said he was 
convinced that, “in view of the necessities of the 
case and the unlimited potentialities which reside 
in our greatest national asset, we cannot be too 
ambitious in our plans.” 


Factory Sites in Great Britain. 


Tue London Chamber of Commerce recently made 
an appeal for particulars of vacant factories and 
industrial sites throughout the country. In answer 
to the request for such information, more than 1000 
replies have, we understand, been received, and have 
been tabulated for further reference. Within the 
last few weeks, in particular, the Chamber has 
received an increasing number of applications for 
factories and sites for foreign firms, which will be 
required if the next British Government decides to 
impose tariffs on imported goods. The applications 
are representative of a very wide range of industries, 
and in almost all cases enquirers desire to be in a 
position to install machinery for production at the 
earliest moment after a decision has been made to 
begin manufacture. In many instances a preference 
is expressed for sites which are favourable for the 
export of goods to the British Dominions or the 
Colonies, while in other cases a port in easy touch with 
the Continent is preferred. The different countries 
from which applications are being received include 
America, Albania, Belgium, Czechoslovakia, France, 
Germany, and Italy. Many of the inquiries are con- 
fidential in character, but we understand that not a 
few of them relate to the manufacture of electrical 
apparatus and heavy machinery, as well as other 
articles of a general engineering nature. 


Industrial Development in Scotland. 


At the end of last week a conference of the Scottish 
National Development Council was held in Glasgow, 
under the presidency of Sir James Lithgow, with the 
object of securing co-ordination in the work of pro- 
moting industrial development in Scotland. Local 
and civic authorities were represented by delegates, 
and subsequent discussions showed that it was 
generally recognised that the local bodies should 





co-operate as far as possible with the National Council 
in order that all the different areas should be properly 


organised according to some co-ordinated plan. The 
object, it was explained, was to link up the efforts 
of the individual areas with the object of improving 
the industrial position of Scotland as a unit. Sir 
James Lithgow referred to the matter of making 
an industrial survey of Scotland, and said that what 
was in the minds of many of those present was the 
considerable amount of pessimistic talk about the 
difficulties of industry in Scotland, and the drift 
towards the south. Such. talk, he pointed out, was 
often based very largely on hearsay, and he felt that 
an impartial survey, covering the whole of Scotland, 
would form a very desirable basis upon which to 
begin work. In making such a survey it was hoped, 
he said, to obtain the assistance of the local boards, 
and the first aim of the Council was to mobilise the 
different local activities which were already in exist- 
ence or were latent, with a view to their assisting in 
the work to be undertaken. 


The World’s Platinum Output. 


AFTER much discussion accord has now been 
reached between the important producers of platinum 
throughout the world. As a result a new English 
company, styled Consolidated Platinums, Ltd., has 
been formed, and has concluded contracts to buy 
and resell virtually all the new platinum production 
originating in Canada, South Africa, Colombia and 
the U.S.8.R. The company concluded its contracts 
after six months of negotiations in London among the 
principal producers in the above-named countries, 
including the Edelmetalle-Vertriebs Aktiengesell- 
schaft, the Mond Nickel Company, Ltd., the Johannes- 
burg Consolidated Investment Company, Ltd., the 
New Consolidated Gold Fields, Ltd., and the Com- 
pania Minera Choco Pacifico. The newly formed com- 
pany will be managed by a committee consisting of 
representatives of the above-named companies with 
Mr. P. L. Ginsburg and Mr. F. B. Howard White as 
the joint managers. Thesaleof the platinum which the 
newly formed company will buy will be made through 
the existing distributors and dealers ; thus there will 
be no change in present distribution methods. In 
connection with its promotional programme the com 
pany will make a study of various industrial fields 
with a view to finding new applications for platinum. 


The Aquitania’s Record “Turn Round.” 


Tue 45,600 gross tons Cunard liner “‘ Aquitania,”’ 
which arrived at Southampton at 1 a.m. on Wednes- 
day morning from New York, sailed again after an 
interval of only fifteen hours, thus creating a world 
record turn round for the Atlantic service. The record 
was previously held by the “ Mauretania,’’ which 
reached New York and put to sea again after a lapse 
of only eighteen hours. When the “ Aquitania” 
docked, a large staff, which included the Cunard 
line stevedores, postal officials and members of 
many trades, took charge of her, whilst John I. 
Thornycroft’s engineering and repair staff carried out 
the usual survey, repair and replacement incidental 
on such a turn round. There were landed from the 
‘“* Aquitania”’ 300 passengers and their baggage, 
266 tons of cargo, 232 bags of mail, 60 bars of silver, 
and two kegs of gold, after which 660 passengers with 
their baggage were taken aboard along with 170 tons 
of cargo and fresh stores, 2500 bags of mail, 365 bars 
of silver, over 800 tons of fuel oil, and 750,000 gallons 
of water. The work was successfully carried out by 
the whole-hearted co-operation of all concerned. The 
‘** Aquitania ’’ left Southampton on October 7th on 
the first of her two quick voyages, and she is scheduled 
to arrive at Southampton on November 3rd on com- 
pleting her present voyage. When the voyage is 
ended she will have made two round trips in twenty- 
seven, compared with her usual scheduled time of 
thirty-seven, days. 


£400,000 Hull Water Scheme Completed. 


An additional supply of 10 million gallons of 
water per day is made available to Hull by the com- 
pletion of the new waterworks pumping station at 
Dunswell, near Beverley. The work was begun in 
1914, but the war intervened, and it was not until the 
autumn of 1923 that operations were recommenced. 
Underground works on a much larger scale than 
originally decided upon were undertaken, and diffi- 
culties subsequently arose which delayed the com- 
pletion of the works. The engines are the first of the 
kind used for land purposes. They are of the 
Brotherhood-Still two-cylinder marine type, and use 
heavy oil, and each is capable of developing 420 
brake horse-power as a maximum when running at 
300 revolutions per minute. The pumping machinery 
consists of two sets of three-throw deep-well pumps, 
each capable of raising 5 million gallons of water a 
day. During the preliminary tests as many as 8 
million gallons of water a day have been pumped to 
waste. The new station is to be brought into com- 
mission forthwith, and that at Cottingham will be 
partly closed down for the installation of new engines. 
Great economy in running, it is expected, will arise 
from the new type of engine adopted at Dunswell, 
the probable annual cost being put at £4000. The 
total cost of the new works is about £400,000. 
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Press-Tool and Fixture Design. 
By HENRY C. LANE. 


No. X.—JIGS AND FIXTURES.* 


Section I.—Sprimuve ComimnGc AND COMPRESSING. 


In Figs. 29 to 31 illustrating Part I., Section VII., 
the wire spring, of which the first operation was 
described in Section II. of the same part, was shown 
in the finished or coiled shape. This coiling is carried 
out on the hand power coiling jig, illustrated in the 
accompanying illustrations, Figs. 70 to 72. The 
spring is shown in the straight at A in Fig. 70; in the 














process of coiling at B in Fig. 71; and coiled to the 
full limit at C in Fig. 72; while in the last-named 
illustration the finished operation is shown at D. 
It will be noted that the ends of the wire shape have 
been previously bent to a crank shape, and one of the 
main difficulties was to coil the spring to keep the 
ends of these cranks at the correct angle with eye arm 
of the spring. The ends themselves were too short 
to form a reliable gauge from which to work, and 
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under the original conditions the wire, during coiling, 
developed a twisting creep, which was very difficult 
to completely eradicate and resulted in the angle 
of the short arms of the cranked ends varying from 
time to time. 

The jig illustrated comprises the hand wheel F, on 
the other side of which is a handle. Power is trans- 
mitted through this wheel and reduction gearing to 
the coiling arbor G. Through the arbor, at the work- 
ing centre of the jig, passes the removable T-shaped 














FIG. 72 


clamp H, which is retained in position by the locking 
peg J, passing through a suitable hole in the arbor and 
the T clamp, at right angles to the main bar of the T- 
clamp. Two coiling arms are fitted to the frame of 
the jig, one on each side of the working centre, and 
with their working points K standing apart a little 
over twice the thickness of the wire to allow the two 
ends to pass between while coiling is in progress. The 
starting gauge is shown at L, and is provided with a 
transverse groove cut in its face to accommodate the 
end bar of the spring eye. This gauge can be swivelled 


* No. TX. appeared October 16th. 





to any desired angle and locked in position by the 
locking bolt shown. In operation the straight-formed 
spring is placed in the position shown in Fig. 70, the 
leg of the T-clamp is passed through the two wires 
and the coiling arbor, and locked in position by the 
locking peg, so that the arms of the T-shape overhang 
the wires. A slight movement of the hand wheel 
tightens up the wires into grooves in the coiling arms, 
and coiling carried out, as will be gathered from the 
sequence of illustrations. Underlying the apparent 
simplicity there are, as I have hinted, difficulties that 
required considerable experiment and thought to 
surmount. 

In the original jig the T-clamp was cut on a radius 
under each arm to fit the radius section of the wire. 
The coiling arms were of plain hardened steel, supplied 
with grooves to receive the arms of the spring, and 
the starting gauge was a simple inclined plane with 
an end stop. The twisting creep of the wire was the 
first apparent difficulty, and it was found that this 
occurred during the first quarter turn of the arbor. 
To obtain ease in feeding, it was necessary to have 
some margin between the starting gauge and the point 
where the spring arms reached, and were retained by 
the coiling arms, and this rendered it almost impossible 
to guarantee the spring reaching the coiling arms with 
the cranked ends of the spring definitely set at the 
correct angle, even if the twisting creep could be 
overcome and the spring be maintained at the same 
** set ’’ as when the coiling arms were reached. 

In the present design the starting gauge is provided 
with the transverse groove cut to a depth sufficient 
to allow of a slight withdrawal of the spring eye 
without allowing the angle set to alter. In other 
words, the starting gauge not only acts as a gauge, 
but also usurps the place of the coiling arms during 
the first fraction of the complete operation, and 
thereby ensures that when the spring reaches the 
coiling arms the original and required angle set is 
preserved. Grooved rollers are carried on flush 
spindles at the ends of the coiling arms, in place of the 
original plain grooved arms and the pull on the steel, 
and also, perhaps therefore, the tendency to twist 
creep is reduced. The remainder of the tendency is 
controlled by replacing the radius shapes on the under- 
sides of the arms of the T-clamp, by inverted V shapes 
with sharp working edges. When suitably hardened, 
these V shapes, though not-damaging the spring to 
any appreciable extent, tend to cut in slightly and, 
bedding down in the wire, effectively prevent any 
twisting whatsoever. The actual cause of the twist- 
ing tendency was not due to any peculiarity of the 
wire, but originated with another difficulty in form- 
ing to the desired shape, which may not be perfectly 
clear from the illustrations. If reference is made to 
D in Fig. 72, it will be seen that one of the ends E 
is raised slightly above the other, and this is necessary 
so that when the two ends are held level, one wire of 
the eye arm shal! be lower than the other. For this 
purpose it will be seen that it was necessary to have 
the cross bar of the eye of the spring set at an angle 
to the horizontal by the starting gauge, and the 
difficulties were increased in this field because the 
amount of angle set required varied in compound 
proportion to the strength of the spring—that is to 
say, that, as it was impossible to get wire of exactly the 
same tensile strength for each consignment, the angle 
set of the spring had to be adjusted for each separate 
consignment of steel, the normal specification giving 
a@ margin of 5 tons total tensile variation. 

Roughly speaking, it was required to arrange the set 
of the spring so that by holding the two free ends level 
and compressing the spring to its fullest extent by exert- 
ing pressure on the higher side of the spring eye only, 
both sides of the eye should be level in the fully com- 
pressed position. To attain this object, it will be 
obvious that the stronger the wire the greater the 
required angle set of the eye of the finished spring, 
and that a still greater difference would be required 
in the set of the starting gauge and the coiling arms. 
The alteration in the angle set of the starting gauge 
necessitated a corresponding adjustment in the 
gauges for bending the crank shape of the ends of the 
flat spring in order that when the short arms of the 
cranked ends were held perpendicular the required 
lean from perpendicular would be obtained in the 
two wires of the eye arm of the spring. This lean 
was also controlled to a lesser extent by the strength 
of the wire being used, but was, in the main, in the 
neighbourhood of 10 deg. out of perpendicular. 

From the above, it will be seen that adjustments 
had to be simple and easy to operate, and capable of 
being securely set once the desired result was obtained 
from both bending tools and coiling jig. The starting 
gauge of the jig has already been described. Rough 
adjustment of the working faces of the coiling arms 
of the coiling jig was obtained by interchangeable 
rollers of different diameters, and finer adjustment 
was obtained by swinging the complete arms on their 
centres of anchorage to the main jig frame, towards 
or away from the arbor, with a resultant alteration 
of their height in relation to the arbor working height. 
This finer adjustment was limited on the one side by 
the required freedom of feeding wire shapes into 
position for coiling, and on the opposite side by 
the necessity of the arms catching the wires of the 
spring eye arm before the cross bar of the spring eye 
was withdrawn clear from the angle-set starting gauge, 
and rollers of different diameters and shallower 





grooves were required for any adjustment at the 





coiling arm working points beyond the limits allowed 
as above. 

After coiling, and after the assembly of a collar 
strap, as described in Part I., Section VII., the spring 
is assembled to a U-shaped piece of steel, as illustrated 
in Part I., Figs. 5 and 6 at H. The ends of the 
spring are threaded firstly through the two hole- 
occurring in the one bend, and secondly, through 
the two holes in the base, which holes are then 
contracted to close around the ends of the wire and 
grip them firmly to prevent their withdrawal and 
hold them perpendicular to the stock through which 
they pass. In the next section I propose to describe 
the assembly of two pivoted U-shaped pieces between 
the two upright ends of the U-shaped stock. The 
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ends of the stock are each provided with two holes 
for this purpose, and in the complete assembly the 
spring has to be compressed to its fullest extent 
and held in this position during the operation. As 
the spring itself requires a pressure of over 100 Ib. 
to compress it, it is necessary to have a compressing 
jig and suitable clamps for holding the spring when 
compressed. Originally, this was carried out by a 
simple hand lever, but it will be seen that as the two 
arms of the spring open at an angle to each other, 
some longitudinal motion of the spring or compressor 
is necessary if the lower arm of the spring is kept at 
right angles to the line of thrust on the compressor. 
With the hand lever principle referred to, only one 
hand was free to hold or guide the spring, and it was 

















by no means an uncommon occurrence for the mild 
steel *‘ stock " to which the spring is attached to be 
bent out of true shape during the spring-compressing 
process. To overcome these difficulties, the simple 
foot-treadle compressor illustrated in Figs. 73 and 74 
was designed and made. 

It is composed of a mild steel table G bolted to 
a bench. Above the table is the frame, the vertical 
bars B of which act as guides laterally for the pull 
rods A, the upper ends of which are bent outwards 
to come into contact with these vertical bars. The 
pull rods pass through the table between double 
grooved rollers F, which act as front, back and lateral 
guides for the pull rods at table level. To the upper 
ends of the pull rods is riveted a high-speed stecl 
cross bar C, which carries the actual pressure pad D, 
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which is in the form of a hook to connect with the 
cross har of the eye of the spring. The lower ends 
of the pull rods are connected through links to a 
plain foot lever to which is attached the main return 
spring for the various parts. An auxiliary return 
spring is fitted as shown at E, and only serves to 
keep the lower links straight when in the process of 
being returned by the main spring. In operation, 
the spring after attachment to the “stock” is 
slipped into position on the table, so that the cross 
bar of the spring eye comes under the hook shape L 
of the pressure pad. The treadle is depressed, and 
during the process, spring and stock slide towards 
the operator as the angle between the two arms of 
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the spring decreases. A U-shaped clamp H with 
notches cut to accommodate the wire of the spring 
and an ear bent back to overlap and lock over the 
collar strap of the spring is slipped into position, 
as shown, when the spring J is fully compressed. 
It will be noted that one of the two upright ends K 
of the “ stock ’’ passes through the eye of the spring. 
Some slight guiding pressure is required during 
compression to ensure this, but during the whole 
process there is no danger of the spring slipping in 
such a manner as to endanger the operator even though 
the coil of the spring is held in the hands. 

It would be as well to include in this section 
another type of spring compressor where no loose 
spring clamps are used, and where it was desirable 
to eliminate all overhead guides to enable other opera- 
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tions to be carried out on the springs while under 
compression in the jig itself. In the case in question, 
two flat springs of approximately 7in. length each 
are formed to an are shape and fastened together 
at their centres with the convex faces meeting. 
Pressure has to be applied to both ends simultaneously 
to flatten both springs out until the ends of the one 
practically touch the ends of the other. The first 
portion of the pressure is very light, as the springs 
are only l}in. wide by 16 s.w.g. thick, but as the 
springs flatten out the pressure taken is increased 
out of all proportion, so that at the bottom of the 
stroke, round about 2 cwt. is required to keep them 
in position. The springs are illustrated in the jig 
in Fig. 75 up and in Fig. 76 compressed, and a glance 


would be extremely awkward to fit clamps at each 
end capable of withstanding 2 cwt. pressure 
indefinitely and still allow room for further assembly 
operations as described later. 

In the illustrations it will be seen that the lower 
spring B has the two ends pierced and bent up- 
wards, so as to pass through large holes provided 
in the upper spring A, while two U-shaped pivot 
pieces similar to that shown at C have to be sprung 
into holes in the opposing ends of the lower spring 
when both springs are in full compression. One of 
these U-shaped or cranked pieces is shown in position 
in Fig. 76, the actual operation being carried out with 
special wide jaw pliers, there being sufficient spring 
in the metal to allow of their being thus contracted 
during assembly. 

The jig is bolted to a bench on extensions of the 

bars H, to which is fixed the table G and the guide 
bars L. The lower ends of the guide bars are fixed 
in the plate M which supports the return springs N 
mounted on the guide bars. The pull rod K is con- 
nected at its lower end to a simple foot treadle lever, 
and its upper end is screwed into a plate similar to 
M, on which are mounted the side brackets J. Bolts 
E pass through the extreme ends of these brackets, 
and act as pivots for the L-shaped pressure pads D. 
Light flat finger-springs F force the pressure pads as 
close together as is allowed by the holes in the table 
through which the pads pass, but this spring pressure 
for the pads would be insufficient of itself to ensure 
against the pads slipping off the springs being com- 
pressed, and accordingly rollers, just visible in the 
illustrations, are fitted to the outer edges of the holes 
in the table to give positive support to the pads, if 
and when required. In operation, the pads have to 
be pulled slightly apart to allow of insertion of the 
springs to be compressed, and during the stroke these 
pads hinge outwards as the overall length of the top 
spring increases. At the bottom of the stroke, it is 
possible to lock the treadle down or retain it by foot 
pressure, while the various operations are carried out. 
In this particular instance, the pressing illustrated 
in Fig. 38, Part II., Section I., is in effect the frame 
of the complete production. The two springs are 
notched on their edges, slipped between the two 
upturned tongues of the Fig. 38 pressing, and the 
tongues closed down to clamp the springs together. 
Other parts are fitted to the frame, so that eventually 
a large hinged plate covers the springs, as seen in the 
illustrations herewith. The assembly of the crank 
pivot pieces C complete the production, apart from 
the complete checking and adjustment of the whole, 
which has to be carried out while the springs are in 
full compression. For this reason, and bearing in 
mind the difficulty of fitting loose clamps to the 
springs when all the parts are assembled, the final 
checking is carried out with the springs under com- 
pression in the jig, immediately after assembly of 
the pivot pieces. 
As in the case of the wire spring compressor, these 
flat springs were originally compressed by a hand 
lever, and it is interesting to note that in the latter 
instance the introduction of the foot lever jig illus- 
trated reduced the production time taken in assembly 
of pivot pieces and the final adjustment by over 50 per 
cent., the saving being entirely traceable to the free- 
ing of the hand previously operating the hand lever. 

In the case of the pivot pieces attached to the wire 
spring component, other difficulties in assembly arose 
in that, being shorter in overall length and much 
stouter section, there was not sufficient spring in the 
metal to allow of levering, compressing, or prising 
them into their allotted pivot holes without altering 
their final shape. The actual parts in question are 
illustrated in Part I., Section III., Fig. 14, and the 
assembly is described in Section II. of this present 


part. 
(To be continued.) 








New Canadian Metallurgical Plant. 


THE International Nickel Company of Canada has 
had an extensive expansion programme under way for 
several years, involving expenditures totalling 
approximately 52,000,000 dollars. The major portion 
of this expansion has taken place in the Sudbury 
area of the province of Ontario, and includes, in 
addition to the development of the Frood mine, a 
5000-ton daily capacity smelter, an 8000-ton daily 
capacity flotation concentrator, additions to its 
hydro-electric plant, as well as participation in con- 
struction programmes undertaken by affiliated com- 
panies. 

The company owns approximately 100,000 acres of 
mineral land in or near the Norite contact, which 
forms a boat-shaped basin 36 miles in length by 
16 miles in width in the Sudbury nickel range. The 
company’s mines are situated around the rim of the 
basin. There are four mines at present in operation, 
namely, the Creighton, Levack, Garson and Frood, 
the farthest being 30 and the nearest 5 miles away 
from the Copper Cliff and Coniston smelters. The 
Frood mine is the principal source of ore reserves and 
is by far the largest. There a shaft has been sunk to a 
depth of 3000ft. The vertical shaft is one of the 
largest ever sunk, being 16ft. by 28ft. in cross section 





will show that with the other parts in position it 





Ore is mined underground and hauled in dump cars by 


storage battery locomotives. It is crushed under- 
ground to about 8in. cubes, and is then hoisted in 
10-ton skips at 3000ft. per minute. On the surface 
at the mine the large pieces of rock are picked out by 
band, the ore is re-crushed and screened. It is then 
hauled by electric locomotives in standard-gauge 
70-ton side-dump cars to Copper Cliff and by steam 
locomotives to Coniston. 

The ore is received in 10,000-ton capacity receiving 
bins, where it is crushed to 200-mesh and then sent 
through a wet concentration plant to remove the 
rock. The ores consist of copper, nickel and iron 
sulphides intimately mixed. The flotation process is 
used for concentration. The product of the smelter 
is an 80 per cent. copper-nickel matte. 

The new plant at Copper Cliff includes receiving 
bins and trackage, crushing and screening units, con- 
veying systems, a concentrator in which selective 
flotation is practised, and a smelter equipped with 
mechanical roasters, reverberatory furnaces and con 
verters, with the attendant coal pulverising plant, 
flue system, stack, water systems, and other auxiliary 
units. 

The roasters are placed above the reverberatory 
furnace plant, which, in turn, has a floor clevation of 
12ft. above the converter floor. That necessitates 
rather a high furnace building, which is 183ft. from 
the yard level to the highest roof elevation. The 
main smelter chimney stack is said to be the largest in 
the British Empire, being 512ft. from the base to the 
top, or 554ft. above the converter building floor. It 
has an inside diameter of 45ft. 2in. at the top. 

Most of the building foundations are carried down 
to bedrock, the only exception being part of the 
smelter building, which is built over an old cooling 
pond. The pond site was excavated to a depth of 
35ft. and 166,000 tons of molten reverberatory slag 
were poured in to form a base. Concrete foundations 
were poured on this base during the coldest winter 
months ; it took about seven months for the mass of 
slag to cool until there was no evident emission of 
heat. There was a slight settling of about four 
tenths of an inch during the cooling. The reverbera- 
tory walls were built on the slag. These walls were 
lined with hollow tile to protect them from heat and 
then filled to a depth of 12ft. with molten slag. No 
appreciable cracking of the concrete walls resulted. 
The foundations for the chimney are on solid rock. 

A difficult problem resulted from the very heavy 
loads on the reverberatory and roaster building 
columns, which were in some cases as high as 
1,400,000 lb. per column. Past experience in rever- 
beratory buildings had shown that these furnaces 
would spread, owing to heat expansion and to the 
impregnation of the base with matte. On account of 
the heavy superimposed loads from the roasters, this 
condition might endanger the structure, and therefore 
special precautions were taken to guard against its 
happening. 

(a) The building foundations were separated from 
the reverberatory furnace foundations for a depth of 
6ft. by expansion joints about 2ft. wide at the column 
bases. The resulting holes or spaces were then filled 
with “‘ Insulex,’”” a porous gypsum, which can be 
easily crushed under pressure. The top surface of 
the “ Insulex ”’ was protected by a light concrete slab. 

(b) The foundations between the furnaces were made 
in the form of long piers, and heavily reinforced with 
longitudinal grillages to take end thrust, each pier 
taking two or more column bases. 

(c) The building columns were heavily braced 
laterally, so that even if pushed out of plumb the 
bracing would take care of the heavy lateral thrust 
resulting therefrom. 

In the structural steel design the specifications of 
the American Bridge Company, with some modifica- 
tions, were adopted. 

Roofs on practically all the structures are made of 
slow-burning wood, 2 x 4 on edge. In buildings cover- 
ing furnaces all the wood was impregnated with a zinc 
chloride solution under pressure. The brick roaster 
flues are covered with a corrugated iron roof, with an 
air space between the brick roof arches and the 
corrugated sheets. The concentrator roof is of wood 
with a fin. insulation of wood fibre board. Flat roofs 
are covered with Barrett specification roofing, and 
all sloping roofs are covered with slate-covered asphalt 


roofing. The experience of the company with corru- 
gated iron sheathing has not been satisfactory, 
because it requires frequent painting to prevent 


corrosion, with a consequent heavy cost of upkeep, 
and the insulating qualities are not sufficient to meet 
the low winter temperatures prevailing at Copper 
Cliff. For these reasons a fire-proof wall, which would 
meet the requirements, was sought, and interlocking 
tile walls were chosen for practically all structures. 
They are, in the main, 8in. thick and non-bearing. 
The tile chosen has a vitreous burn, making it non- 
porous, in order to prevent disintegration by frost. 
In every case the lower 8ft. of the walls were made of 
brick to prevent damage to the tile by steel bars and 
heavy tools. 

In the smelting group the roasters are above the 
reverberatory furnaces in a single building, and the con- 
verters are in an attached structure. Since the build- 
ings are completely enclosed it was necessary to take 
extraordinary measures to ensure the escape of the 
fumes from the converters while turning down, in 
tapping matte and slag from the reverberatories, from 





the hot calcines, &c. With this object tile partitions 








428 





THE ENGINEER 


Oot. 23, 1931 








were placed between the roasters and converter 
aisles and at other points where gases were to be 
excluded from working floors. In addition, ventilation 
shafts were placed above the matte casting aisle, the 
converter aisle, the roasters, and the reverberatory 
slag aisles. These shafts are of large diameter and of 
a sufficient height to cause an induced draught from 
the warmer air in the building. This arrangement has 
proved superior to the monitor type of building, and 
the structures to date have been very free from gas. 

The ore is conveyed from the mines to the smelter 
in standard side bottom-dump Hart-Otis type 60 
to 80-ton steel ore cars, hauled by 500-volt D.C. 
electric locomotives over the company’s railway, 
or by steam over the lines of the Canadian Pacific 
Railway. These cars are discharged into sloping 
bottom steel bins having a capacity of 10,000 tons 
of ore, over which run two standard gauge railway 
tracks. The ore is drawn out of the bins through 
two lines of special gates over belt feeders on to two 
36in. conveyor belts. A system of conveyors then 
carries it to the various processes. 

From the receiving bins the ore passes to the fine 
crushing plant bins, below which are three 7ft. 
Symons cone crushers, which reduce it from Sin. 
lumps to a jin. product. This material is then 
conveyed by two 36in. conveyor belts and passed 
over eight 54in. vibrating screens, which remove the 
minus 6-mesh fines. These fines are carried by belt 
conveyors direct to the concentrator. The over- 
size is conveyed to two rolls, 78in. by 18in., in closed 
circuit vibrator screens, and reduced to a suitable 
ball or rod mill product. This material is then 
conveyed over twenty-four secondary vibrator screens, 
which are in closed circuit with three 78in. by 18in. 
secondary crushing rolls and connected thereto 
by 48in. conveyor belts. There are bins over the 
crushers, over the primary screens and over the 
crushing rolls. 

Since the ore is handled entirely by conveyors from 
the time it leaves the receiving bins until it reaches 
the roasting furnaces, in the smelter, there are, neces- 
sarily, a great many conveyors which form important 
links in the process. In the smelter conveying system 
there are forty-seven belt conveyors, using a total 
of 24,000ft. of rubber-covered conveyor belt. The 
maximum length of any inclined conveyor is 514ft., 
with a rise of 98ft., and a maximum slope of 17 deg. 

The conveyor system includes some novel features. 
Thus, in the transfer of discharge from the conveyors 
under the receiving bins to either one of two parallel 
belts at right angles to the line of flow, the head and 
tail pulleys, only, are made movable, and furnished 
with troughing idlers attached to spacing rods and a 
sufficient counterweight to keep the belt tight in all 
positions. The head pulley is moved forward by 
means of a “ nigger head’ on the end of the head 
pulley shaft. In that manner a conveyor 340ft. 
long can be easily and quickly moved forward or 
backward under the power of the conveyor motor. 

Since the ore is slightly magnetic, it is not always 
feasible to use magnetic pulleys to remove tramp iron, 
and stationary magnets, adjustable as to distance, 
have been placed above the belts for this purpose. 
Conveyor speeds are, in general, kept under 300ft. 
per minute. 

The principal use of fuel in the smelter is for the 
reverberatory furnaces. For that purpose powdered 
coal is used. It is prepared from run-of-mine or slack 
coal from eastern United States fields shipped by 
boat to Little Current, on Georgian Bay, whence it 
is transported about 80 miles by rail to Copper Cliff. 

The coal pulverising plant has a capacity of 700 
tons of coal per 14 hours’ operation. It consists of 
the necessary conveying apparatus, three Heyl 
and Patterson concurrent-flow type rotary cylindrical 
coal dryers, each 7ft. 6in. in diameter by 50ft. long, 
and four 4ft. Raymond inills, each having a rating 
of 15 tons per hour. The coal is conveyed to shooting 
tanks, where it is weighed and then shot by com- 
pressed air to a 200-ton bin behind each reverberatory 
furnace. The filling of these bins and the control 
valves for switching from one to another are all 
operated from a central point in the pulverised coal 
building. There is one central vent in the coal plant 
through a cyclone separator to the smelter flue system. 
The coal is fed from the reverberatory storage bins 
by means of screw-type feeders driven by electric 
motors through variable speed changers. It is blown 
into each reverberatory through four fan-tail burners, 
by a primary air fan. Each burner has a total 
maximum capacity of 3600 Ib. per hour of powdered 
coal, or 170 tons per 24 hours per reverberatory. 
Secondary air is introduced direct by induced draught 
around the burners. 

The gases from the new smelter are conveyed to 
a central chimney stack from the various furnaces. 
The stack is 512ft. in height and 45ft. 2in. inside 
diameter at the top. It is constructed of radial 
brick burned from shale at Cooksville, Ontario. 
There is a 6in. lining of special Pennsylvania acid- 
resisting brick supported on corbels at approximately 
every 35ft. in height. A tunnel projects under the 
stack with gates for removing dust. The floor of 
the stack is inclined, making a V hopper, lined with 
paving brick. The lightning protection consists of 


fin. copper rods 7ft. apart around the top of the stack. 
There are four vertical leads to the ground, which 
are interconnected by horizontal bands of copper 
every 50ft. 


All are lead-covered. Four earths are 








connected to the stack and consist of copper plates 
buried in charcoal 6ft. below the surface. There are 
four openings into the base of the chimney to receive 
the three separate flue systems from the roasters, the 
reverberatories and the converters. 

In the roaster flue system, the gases from the 
roasters pass through cast iron cylindrical risers to 
a brick and tile flue, which consists of two branches 
l4ft. wide and 18ft. high, with steel hopper bottoms, 
which combine into a flue 20ft. wide and 25ft. high. 
They then pass to a Cottrell treater and on to the 
smelter chimney. The design of this flue system 
includes two novel features of construction. The 
side walls consist of 4in. of fire-brick lining and 8in. 
of interlocking tile. The tile is of vitreous burn, 
laid up in fire-clay and cement. Owing to the fact 
that these flues are supported on structural steel 122ft. 
above the ground, brick and tile construction was 
adopted in place of all brick, to save weight, and a 
considerable saving in the steel supporting structure 
resulted. 

The roof consists of 9in. fire-brick arches against 
cast iron skewbacks. The skewbacks are cast in 
short T-sections and bolted to the bottom flanges 
of structural beams above the flue. It is believed 
that this construction will be very resistant to 
corrosion, since only the cast iron and brick arch 
are in contact with the gas stream. The maximum 
velocity of gas in this flue system has been calculated 
to be 30ft. per second for the thirty Herreshoff 
roasters. The flue dust from the roaster flues is 
carried by 730ft. of drag conveyors to the rever- 
beratories. 

The Cottrell plant treats the gases from the roasters 
only, those from the converters and reverberatories 
going through separate systems. It was built in 
accordance with plans furnished by the Western 
Precipitation Company, of Los Angeles, which also 
furnished the electrical equipment. The plant con- 
sists of seven units of three sections each—each 
section having eighteen ducts—of the rod-curtain 
electrode type. It has a capacity of 600,000 cubic 
feet per minute at a temperature of between 400 deg. 
and 700 deg. Fah. 

Tn the construction of the concentrator building it 
was necessary, to meet the requirements of the flow 
sheet at first contemplated, to elevate the fine-ore 
bins very high above the ground and to provide an 
elevated platform free from vibration for the installa- 
tion of Deister tables. The tops of the bins are there- 
fore 72ft. above the ground on which the bins rest, 
and the table floor is 33ft. above the ground. A heavy 
concrete structure, with reinforced columns, beams, 
and floor, 33ft. high, upon which the steel work for the 
bins was erected, was provided. All the floors of the 
building are of concrete, except footways around the 
flotation machines and a few others, which are of wood. 

The ore from the crushing and screening depart- 
ments is conveyed by inclined conveyor belts to the 
concentrator fine-ore storage bins. These belts are 
driven by variable-speed drives, and the rate of the 
feed can be adjusted very closely to that required by 
the Marcy mills. There are sixteen of these mills, half 
of which are at present equipped with balls and half 
with rods. In close circuit with each mill is a 12ft. 
Dorr bowl classifier. There are in the mill 140 
McIntosh flotation cells, in which, by selective flota- 
tion, both high copper and nickel concentrates are 
made. 

Practically all the mill pulp is handled by Wilfley 
pumps, the only bucket elevators being for floor 
clean-up work. A large part of the mill pulp is trans- 
ferred from one process to the next, through black 
iron pipe, where the usual practice is to use launders. 
By this means it is possible to move the pulp with a 
very small difference in head. The only precautions 
taken are to maintain a small gradient in the direc- 
tion of the flow, and to use large radius bends made 
either from the pipe or from cast iron fittings. For 
distribution to the flotation cells or to the classifiers, 
there are centrally arranged bowl distributors, with 
radially placed distributor pipes. The tailings are 
pumped by Wilfley pumps to a disposal area about 
40ft. above the pumps and at a distance of about 
1500ft. Wood stave wire-wound pipes are used, and 
the tailings are wasted through l}in. holes spaced 
5ft. apart. The dewatering equipment consists of 
seven 55ft. by 18ft. Dorrco tray thickeners, six Dorr 
classifiers, and six 14ft. diameter by 16ft. Dorrco 
filters. 

The smelter building is equipped with thirty 
Nichols-Herreshoff roasters, 2lft. 6in. diameter of 
shell, ten hearths, and a drying hearth. One special 
feature of this installation is that the roasters can be 
driven at any speed between four-tenths revolutions 
per minute and two revolutions per minute. Each 
roaster is driven by a separate 20 H.P. slip-ring 
motor. 

The calcined material from the roasters is discharged 
into a brick-lined hopper bin of 10 tons capacity, and 
from there, through 10in. pipe gravity chutes, to a 
drag chain and a flight-type fettling conveyor on 
each side of each reverberatory. From the con- 
veyors the material drops, at 6ft. intervals, into the 
reverberatory furnaces, through 4in. pipes equipped 
with lifting valves. An intermediate floor is pro- 
vided with tracks and cars, so that the calcines from 
any roaster can be transferred to any reverberatory. 
Green ore and flux can be fed to the reverberatories 
by means of pipe chutes which by-pass the roaster 


and which run from separate bins above the roasting 
furnaces. 

The reverberatory plant consists of five furnaces, 
each having a hearth, 24ft. wide and 110ft. long, 
fired with four pulverised coal flat-flame burners 
The slag is skimmed off directly into steel pots on 
cars. The cars are moved by car pullers on to the 
main standard gauge tracks, and from there to the 
slag dump by electric locomotives in trains of eight 
to ten cars. 

The matte from the reverberatories is tapped int« 
30-ton capacity cast steel ladles. These ladles ar 
mounted on transfer cars running in tunnels between 
the reverberatories. They are pulled by electric ca: 
pullers into the converter aisle, and from there are 
carried by 50-ton cranes to the converters. The 
reverberatories receive the molten converter slag, 
which is poured through a launder directly into the 
furnace between the coal burners at the firing end, 
by the converter cranes. 

The converter equipment consists of eight L3ft. 
by 35ft. Traylor converters operated by 60 H.P. D.C. 
motors. In case of power failure, the converters are 
automatically turned off the tuyeres by the energy 
stored in the fly-wheel sets. A part of the converter 
gas is used by Canadian industries for the manufac. 
ture of sulphuric acid. This requires a high con- 
centration of SO, delivered from the converters, which 
is ensured by a special hood that fits tightly over the 
converter mouth when blowing. The hoods are 
counterweighted and operated by electrically worked 
hoists. They lift automatically when the power 
fails, in order to allow the converter shells to turn off 
the tuyeres. The gas to the acid plant is drawn from 
the top of the hood and from the centre of the gas 
stream into a separate flue leading to the acid plant. 

The converter slag is poured directly back into the 
reverberatory furnaces, as previously noted. The 
converter matte is pulled over transfer tracks to the 
casting aisle which is equipped with a crane having a 
50-ton main hook and a 10-ton auxiliary hook. The 
matte is cast into cast iron moulds on the floor of the 
building in slabs about 4in. thick. These slabs, 
when cool, are picked up by 10-ton electric travelling 
cranes and broken through an elevated grizzly into 
two pan conveyors, which, in turn, discharge the 
material into box cars for shipment. The converter 
pot skulls are broken on a MacGregor skull breaker 
and treated in a blast-furnace. The copper con- 
centrates are treated in a separate reverberatory and 
converters. 

The copper converter matte is charged into an oil- 
fired reverberatory type holding furnace, having a 
hearth of 12ft. by 32ft. inside, and a capacity of 
approximately 200 tons. The copper is cast into pigs 
for shipment to the Ontario refinery at Copper Cliff 
on a straight line casting machine built by the Allis- 
Chalmers Company at Milwaukee. The copper pigs 
are discharged into a Bosch tank and elevated to a 
shipping platform by a drag conveyor. Air for the 
converters is furnished by turbo-compressors driven 
by electric motors. There is one Rateau blower with 
a capacity of 42,000 cubic feet per minute of free air 
compressed to 14 lb. pressure, and, in addition, two 
Brown-Boveri units of 25,000 cubic feet each, and 
one of 40,000 cubic feet have recently been installed. 
There are also two Allis-Chalmers piston type machines 
of 20,000 cubic feet capacity each, the total capacity 
of 14]b. air being 172,000 cubic feet per minute for 
both the basic converters and the No. 1 process to be 
installed. 

The water for the concentrator plant is supplied 
from a lake about 2} miles from the plant. Water 
is pumped through 12in. and 16in. cast iron pipe lines. 
about 12,000ft. in length each, by means of De Laval 
two-stage pumps. A storage pond receives the water 
at the concentrator end, or it can be directly pumped 
to the head tanks in the top of the mill. Drainage 
water from the tailings ponds is returned to a settling 
pond for use in the mill or run to waste, in which case 
it eventually finds its way back to the lake. 

The smelter and concentrating units at Copper 
Cliff were designed by the staff of the International 
Nickel Company at Copper Cliff, the structural and 
mechanical part of the work being under the super- 
vision of L. M. Sheridan, chief engineer of the com- 
pany. The general contractors were the Fraser-Brace 
Engineering Company, Ltd., Montreal, which built 
or erected the foundations, brickwork, lumber, piping, 
and most of the machinery. The structural steel 
work was supplied and erected by the Dominion 
Bridge Company; the blast-piping, and the gas 
main to the Canadian Industries plant by the Horton 
Steel Company ; the smelter chimney stack by the 
Custodis Canadian Chimney Company; and the 
powdered coal plant by Heyl and Patterson, of 
Pittsburg; while a number of other contractors 
installed individual equipment of various kinds. 
Various views of the Frood and Copper Cliff works 
are given on page 438. 








A GIRDER, 68ft. long, 10ft. 4in. deep, and 2ft. 4in. wide, 
weighing 98 tons, constructed by Dorman, Long and 
Co., Ltd., Middlesbrough, for the Cumberland Palace 
Hotel, Marble Arch, London, travelled in one piece by 
train from Middlesbrough, and was transported from 
Marylebone to Marble Arch on Sunday last. The rivets 





used in its construction weighed no less than 24 tons. 
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Boilers at the Gennevilliers Power 
Station. 


IN recent issues our contemporary, Le Génie Civil, 
has discussed the extensions and modifications which 
have been effected at the Gennevilliers electric power 

tation near Paris since it was first put into operation 
in 1920. A detailed account of the boiler equipment 
it the start, and of the alterations and additions 
made to it subsequently, appeared in its issue of 
September 26th last. As considerable interest attaches 
to the changes made, and to the new plant which has 
been installed, we propose in what follows to put 
before our readers a summary of our contemporary’s 
description of them. 


At the outset, the Gennevilliers power station, 
which was described in our issues of September 8th, 
15th, and 22nd, 1922, contained five generating units, 
each unit comprising a 40,000-kW turbo-alternator, 
two Babcock and Wilcox boilers with 1375 square 
metres of heating surface, fitted with travelling grate 
stokers and a Stirling boiler, with 2100 square metres of 
heating surface, furnished with Riley stokers. Three 
years later, another—the sixth—40,000-kW generating 
unit was added, but without corresponding boilers. 
In 1925 it was decided to complete the station by 
laying down two further generating units, each of 
50,000-kW capacity, together with a second boiler- 
house containing eight large powdered fuel burning 
Ladd boilers. This second boiler-house was com- 
pleted in 1929. 

Concurrently with these additions, it was decided 
to take advantage of the advance in technica! know- 
ledge which had been made during the previous five 
years, by carrying out several important modifica- 
tions to some of the original turbo-alternators, so 
render them more economical. When these 
changes had been made there was a great disparity 
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and by causing them more completely to lap round 
the tubes. The draught was, as a result, reduced, 
and as the Prat equipment, which had been originally 
employed, did not permit of a greater draught than 
that due to from 60 mm. to 70 mm. of water to be 
obtained, it was necessary to modify the chimneys, 
to put in fans capable of creating a suction equivalent 
to 150 mm. of water, and to pass all the gases through 
them. These fans were driven by constant-current 
motors of 300 H.P. each. The placing of additional 
baffles had the effect of reducing the temperature of 
the escaping gases to between 350 deg. and 400 deg. 
Cent. In addition to the foregoing, some changes 
were made in the method of dealing with the clinker. 
Then, too, as the margin between the original pres- 
sures of 25 kilos. per square centimetre in the boilers 
and 22 kilos. per square centimetre at the turbine 
stop valves was found to be too small, the generated 
pressure in the boilers was, with the consent of the 
boilermakers, increased to 27 kilos. per square centi- 
metre. 


PULVERISED FUEL. 


It had been determined to adopt the Lopulco 
system of powdered fuel firing at the new Genne- 
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between the boiler and engine power available ; the | 


two boiler-houses were together only capable of 
supplying steam to a total of 250,000-kW of plant, 
whereas the combined capacity of the turbines 
amounted to 340,000 kW. It was evident, therefore, 
that an additional boiler-house was required; but 
before building it, it was determined to undertake a 
radical modification of the original boiler plant, so 
as to gain time in order to await the outcome of the 





rapid progress which was taking place in boiler 
technique before laying down the new installation. 
The first part of this programme is now taking place, 
and our contemporary deals with it under successive 
headings. 


RECONDITIONING THE ORIGINAL BABCOCK AND 
STIRLING BoOILers. ; 


The original Babcock and Wilcox boilers were 
capable of giving excellent service, but the unusually 
severe conditions of draught, and the employment of 
preheated, air rendered necessary certain changes 
which were gradually carried out while the plant was 
in operation. For example, the original arches in the 
combustion chambers were flat and rigid, and were 
composed of large blocks of refractory material, 
which were arranged at an angle of 20 deg. with the 
surface of the grate. These arches frequently failed 
after working some 2000 hours and it took a long 
time to renew them. Several alternatives were tried, 
and it was finally concluded that the poor lasting 
quality of the arches was due to their rigid suspen- 
sion. Accordingly a new design, in which the sus- 
pension was flexible, was introduced. With it, it 
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was possible to replace a cracked block by only 
removing at most three blocks, so that the renewal 
time was considerably reduced, and the arrangement 
gave good results. ‘“‘It is now known, however,” 
remarks our contemporary, “‘that the failure of 
the original arches was due, rather, to the too large 
dimensions of the blocks of refractory material, 
which prevented them from being fired right through.” 

The original Stirling boilers had three passages for 
the gases through the tubes—see Fig. 1. The tubes 
became very quickly sooted, and, with a heavy draught, 
the temperature of the gases leaving the boiler was 
found to reach from 500 deg. to 600 deg. Cent. after 
a few days’ operation. To get over this trouble, it 


was decided to alter the arrangement of the baffles— 
see Fig. 2—so as to increase the transmission of heat 





by convection, by increasing the speed of the gases 
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SECTION THROUGH RE-ARRANGED 


BascockK BOILER 


Fic. 3--VERTICAL 


villiers boiler-house, as had been done at the Vitry- 
Nord central station, but before the work was carried 
out it was considered desirable to experiment with the 
so-called “ individual” or unit system, and Babcock 
boiler No. 13 was chosen for the investigation. The 
grates were removed and the original combustion 
chamber was replaced by two compartments, each 
octagonal in plan and having water-cooled walls. 
Each side of the octagon comprised nine Murray 
gilled tubes. The stacks of tubes in the thus formed 
combustion chambers discharge their steam into 
the upper collector drum of the boiler. A vertical 
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FiG. 4--ARRANGEMENT OF SUPERHEATER FITTED 
TO BaABCcOCK BOILER 


section through the boiler as re-arranged is given in 
Fig. 3. 

The coal, after passing through a magnetic separator, 
is reduced to powder in two No. 4 “ Resolutor” 
pulverisers, one for each combustion chamber, each 
capable of dealing with 5 tons per hour, the discharge 
from which is drawn by a fan into an air separator, 
the arrested heavier particles being returned to the 
pulverisers. The combustible mixture is then forced 
into the combustion chambers through Couch burners. 
For drying the coal, the temperature of the primary 
air, which leaves the air reheater at 90 deg. Cent., is 


pulveriser of hot gases drawn from the combustion 
chamber. 

The use of water walls and the working with a 
higher percentage of CO, resulted in a considerable 
lowering of the temperatures of the gases in the boiler. 
The temperature of the superheated steam, which 
even at the outset was on the low side, fell to about 
280 deg. Cent.—a serious matter which for a long 
time it was found difficult to correct. Finally, a 
superheater was arranged as shown in Fig. 4. The 
superheater, which is of the R.L. type, and is furnished 
with gills, has a tube surface of 42 square metres, 
with a gill surface of 116 square metres. It is arranged 
in series with the original superheater. Since it was 
fitted, which was in October, 1930, the temperature 
of the steam has been kept regularly between 300 deg. 
and 400 deg. Cent. 


Tue Lapp-BeLLevit_e Borers. 


The Ladd-Belleville boilers, as at first installed, 
were fired on the Lopulco system, there being two 
Raymond pulverisers to each boiler. These pul- 
verisers did not at first produce a sufficiently fine 
material, so that a good deal of the fuel remained 
unburnt. The employment of a lining ring in the 
pulveriser, however, got over that trouble. The 
covers of the bodies of the pulverisers were also 
changed from sheet metal to castings, 80 as to increase 
their rigidity, to lengthen their lives, and to prevent 
leaks. 

At the end of 1925 Monsieur E. Mercier, managing 
director of L’Union d’Electricité, to which the 
Gennevilliers station belongs, who, during a visit to 
the United States, from which he had then just 
returned, had been greatly struck with the results 
obtained with water-walled boilers, decided to try 
the system at the Gennevilliers station. One of the 
Ladd-Belleville boilers was chosen for the experi- 
ment, and, in collaboration with the Delaunay- 
Belleville Company, a scheme for converting it was 
got out. The resulting arrangement is shown in 
Fig. 5. In order to reduce the height of the boiler, 
the steam tubes were arranged at the back of instead 
of above the combustion chamber. In consequence, 
there was some available space at the top of the 
boiler, which was taken advantage of to install a 
tubular air heater, through which all the combustion 
air is passed, the boiler not being fitted with an 
economiser. The combustion chamber is cooled on 
its two sides by thirty-eight tubes 87:100 mm. 
and 11 m. long, touching each other and expanded 
at their lower ends into a foundation ring measuring 
306 x 350 mm. These tubes are bent over at their 
upper ends, so as to form at each side the crown of the 
combustion chamber, which is itself cooled by a 
water wall. They discharge into a longitudinal drum, 
1-20 m. in diameter and 5-5 m. long, made of 42 mm. 
metal. At the base of the chamber there is a water 
screen formed by twenty-two Lopulco tubes. 

The front pact of the furnace had to be specially 
cooled. For that purpose each of the side walls was 
furnished with sixteen tubes 74:82 mm.—not 
touching—expanded at both ends into small collectors. 
Only the front of the chamber is not water cooled. 
It consists of a hollow wall through which the 
secondary combustion air passes on its way to the 
burners. The various screens, except that at the 
bottom, are fed with water by tubes run outside the 
furnace from the upper drum. The lower screen, the 
steam from which is discharged into the front upper 
drum, is fed from the lower drum. There are, therefore, 
two circulation systems—one for the water-cooled 
chamber and the other for the boiler and the back 
screen. The feeds for these two systems are con- 
trolled by Copes’ apparatus. There are two water 
levels, that of the longitudional feed drum being about 
1 m. above that of the boiler proper. 

The gases when they leave the combustion chamber 
pass to a Ladd-Belleville steam generator, of which 
the following are the leading particulars :— 


Boiler : 
Pressure... .. 29 kg. cm." 
Heating surface 1640 m.* 
Drums : 
Interior diameter 1200 mm. 
Length 7650 mm. 
Thickness 50 mm. 


413 tubes, 74 : 82 mm 
737 tubes, 53 : 60 mm 
75 tubes, 90 : 100 mm. 


First nest 

Second nest 

Communication 
Superheater 


Heating surface 460 m.* 


(62 tubes, 42 : 50 mm.) 


The superheater is capable of increasing the tem- 
perature of the steam as follows : 


To 375 deg. Cent. with a combustion of 60 tonnes per hour. 
To 400 deg. Cent. with a combustion of 80 tonnes per hour. 
To 420 deg. Cent. with a combustion of 110 tonnes per hour. 


The combustion air is preheated in a tubular 
apparatus, made by the Delaunay-Belleville firm, 
which is composed of eight vertical elements, com- 
prising altogether 4536 40:50 mm. tubes. The 
hot gases pass outside the tubes. The air has three 
paths, which are separated one from the other by 
baffles normal to the tubes. It is circulated by four, 
two-inlet, Berry centrifugal fans capable of setting 
up & pressure equal to 300 mm. of water, when passing 
160,000 cubic metres per hour at a speed of 1260 
r.p.m. These fans are driven by a single 500-volt 
continuous-current motor of 300 H.P. All the 





raised to about 200 deg. by the injection into the 





secondary air is preheated to about 250 deg. Cent. 
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The primary combustion air is made up of a mixture 
of air heated to 250 deg. and of cold air at a tempera- 
ture of, say, 30 deg. It is fed to the burners at 
temperatures—varying with the rate of working— 
of from 120 deg. to 150 deg. Cent., and at a pressure 
of 360 mm. of water. 

The draught is effected by a two-inlet centrifugal 
fan, made by La Société Tirage et Ventilation 
Mécanique, which can give a draught of 240 mm. 
when the boiler is being pressed. This fan is driven 
by a 500-volt, continuous-current motor of 700 H.P., 
the speed of which can be regulated between 330 and 
840 r.p.m., according to requirements. 

The fuel is powdered coal, pulverised in Lopulco 





which is attributable to defects in the burners, has 
rendered it impossible to get as high a return as might 
be from a boiler which otherwise has shown itself 
to be flexible and powerful. Hence, when it became 
necessary to design the three additional boilers for 
which the building was already erected, it was decided 
to revert to the original type of Ladd-Belleville 
boilers with certain improvements of a secondary 
nature. 


REMOVING Dust FROM GASEs. 


The question of the discharge of dust from the 
chimneys of the Gennevilliers station was a matter 
which required careful attention, even when only the 
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Fic. 5--CONVERTED LADD-BELLEVILLE BOILER 


machines, which are also used for the other Ladd- 
Belleville boilers in the station. As the dimensions 
of the combustion chamber are restricted, it was 


only possible to have flames from 8 m. to 9 m. in 


length, instead of from 13 m. to 15 m. as in the original 
boilers. There was, in consequence, too great a 
proportion of unburnt fuel, even though the heated 
air might have a temperature as high as 250 deg. 
Cent. To remove this defect it was decided to install 
six Peabody-type turbulence burners, which were 
imported from the United States. These burners, a 
longitudinal section of one of which is given in Fig. 6, 
are composed of a circular casing of cast iron, the inner 
surface of which is furnished with helically-shaped 
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Fic. 6-PEABODY BURNER 


ribs, so as to set up a rotating movement in the 
mixture of primary air and combustible, which is 
supplied tangentially to the casing. Behind the point 
of arrival of this mixture are valves to control the 
supply of secondary air. With these burners the 
distribution of the flame is more uniform, and the 


hot zones which used to form on the side faces are | 
The turbulence is very good as | 


done away with. 
long as the supply of secondary is kept as low as 
possible, while raising the pressure of the primary 
air. Unfortunately, the greater the amount of forcing, 


the wider open have to be the valves, and, as a result, | 
the turbulence becomes less good and the proportion 
of unburnt fuel increases, so that it is impossible to 
press the boiler as far as could be wished. 

This imperfect combustion of the pulverised coal, 


first portion of it, in which powdered fuel was not 
burnt, was in operation. The problem, naturally, 
became more acute when powdered fuel firing was 
adopted, and l'Union d’Electricité, after numerous 
trials with different apparatus had been carried out 
at its Vitry-Nord station, decided to experiment with 
two further types of apparatus; one, of Belgian 
origin, at the Vitry-Nord station, and the other, which 
was developed in the United States, at the Genne- 
villiers station. The Belgian apparatus, which is 
known as the * Hanrez-Modave,”’ was installed at 
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FiG. 7—DIAGRAMMATIC ARRANGEMENT OF ——~ 
HANREZ-MODAVE DuST ARRESTER 


Vitry-Nord. The American apparatus was tried in 
connection with two of the boilers at Gennevilliers, 
but, according to our contemporary, proved to be 
unsuitable and was soon taken out and replaced by 
separators of the Hanrez-Modave type, which, at the 
present moment, are still operating in connection 
with the Ladd-Belleville boilers, while the special 
boiler, which is described above, is also equipped with 
a similar apparatus, which, however, is modified 
in certain particulars. 

The Hanrez-Modave dust arrester, which is erected 
on the roof of the station in between the induced 





draught fan and the chimney, is illustrated, diagram 
matically, in section in Fig. 7. As the speed of trave! 
of the gases as they leave the fan is high, and may 
reach 45 m. per second, a slightly inclined flue, 
with a rapidly increasing cross-section, is arranged 
immediately above the fan discharge outlet. Its 
interior is furnished with three plate baffles, and in 
it the speed is reduced to 10 m. per second. The 
gases then meet a series of diagonally-placed cupped 
plates, which change their direction of travel to 
the horizontal, and, at the same time, reduce thei: 
speed to a maximum of 4 m. per second before they 
enter the dust arrester. 

The arresting apparatus comprises 158 cruciform 
tubes, arranged vertically. A thin film of water is 
made to flow down the surface of these tubes, and the 
film retains the dust in consequence of eddies that are 
set up as the gases pass the tubes, which are staggered 
in such a way as to bring about vortices. The tubes, 
which are 4:4 m. long, are arranged in six rows. 
The resistance offered to the passage of the gases 
through the dust arrester does not cause a loss of 
head exceeding 25 mm. to 30 mm. of water. A trial 
which was recently made with two boilers at a rate 
of fuel consumption of 70 tonnes of fuel per how 
showed that the device arrested more than 95 per 
cent. of the dust carried along by the gases. Decanta- 
tion basins, in which the trapped dust will be precipi- 
| tated, are now being constructed. 


CONCLUSION. 


The article deals, in conclusion, with numerous 
matters, including the water and steam piping, 
grates, draught, the handling of fuel, the removal 
of slag and ashes, &c. 











Motor Car Show at Olympia. 


| No. II. (conclusion).* 

| One of the problems which motor car builders have 
| found difficulty in solving, but which is receiving some 
| attention at the present time, is the exclusion of the 
heat and fumes of the engine from the interior of 
closed cars. In the days of the open car, this trouble 
was scarcely noticeable, but with the modern cars, 
and especially those having low roofs, the problem 
involves, to some extent, the reconsideration of chassis 
design. In some cases the floor of the car rests directly 
| on top of the chassis, which makes it difficult to prevent 
the heat given off by the engine entering the vehicle. 
In many cases the gear-box cover projects through 
the floor boards into the body, and there are also 
openings in the foot board through which the peda! 
and brake levers project. These are features which 
make the body builder’s problem of adequate ventila- 
tion difficult. Most engines have breather passages 
to enable the fumes which pass the pistons into the 
crank chamber to escape, and these fumes find their 
way through the floor boards into the car, if a means 
is not provided of carrying them away outside of the 
bonnet. In one well-known make of car these fumes 
are collected and delivered back into the cylinder 
head cover, whence the supply of air for the engine is 
drawn by the carburetter. In this way the fumes are 
kept in circuit, and cannot enter the body of the car. 
In other cars pipes extend from the crank case tappet 
chamber into the air stream. It is, of course, essential 
that there should be a free flow of air past the heated 
parts, and the difficulty is to prevent this warmed air, 
plus the fumes from the crank chamber and from 
faulty joints in the exhaust system, from enter- 
ing the car. It seems that with the engine in 
front the only effective method of securing this 
desirable feature is to isolate and enclose the engine 
and its various parts from the body, which means 
doing away with all openings through the floor boards. 
By placing the engine at the rear of the car, as is done 
in one or two makes, the difficulty is, of course, got 
over, but the day of the rear-engined car has not yet 
arrived. 

During the past twelve months the Ministry of 
Transport has devoted much needed attention to the 
subject of dazzling head lamps, a subject which has 
become more urgent since the speed limit was 
abolished. The regulations which have been published 
in draft are not yet final, and leave the subject open 
for the development of existing lamps ; but no bulb 
exceeding 36 watts may now be fitted to a lamp which 
throws a beam to the front of a vehicle. Sanction is 
given to the fitting of lamps which may be deflected 
independently of the steering of the vehicle, either 
downwards or both downwards and to the left, but 
such lamps must be so constructed and fitted that the 
beam of light is either ‘‘ permanently deflected down- 
wards to such an extent that it is incapable of dazzling 
any person standing on the same horizontal plane as 
the vehicle at a greater distance than 25ft. from the 
lamp whose eye level is not less than 2ft. 6in. above 
that plane, or can be deflected downwards and to the 
left in such a manner as to render it incapable of 
dazzling any such person.”” It would seem that the 
eye level of 2ft. 6in. is lower than necessary, but the 
regulation that dipping mechanism when fitted must 
be used whenever a vehicle during the hours of dark- 
ness meets another vehicle travelling in the opposite 





* No. I. appeared October 16th. 
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direction will be approved by all considerate drivers. detonating a portion of the unburnt mixture are | designed car in which a four-cylinder engine, with a 


Another regulation with regard to lights refers to the | 
| cooled, as there is no obstruction in the waterway, 
| thus 


smaller side lamps, which are to be fitted with frosted 
or obscured glass and bulbs not exceeding 6 watts. 
That the subject is receiving attention on the part 
of lamp makers was shown at a demonstration at 
Cambridge recently, when there were eighty-five 


minimised. The side exhaust valves are evenly 
preventing any tendency to warping of 
the seat and increasing the life of the valves. The 
cylinder head is detachable and is well provided with 
water space. Cooling is on the thermo-syphon system, 
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These exhibits came under different 
categories. There was the kind in which dipping 
and swivelling methods «re combined; others 
depended on front glasses or lenses of special design 
to cut off the top part of the beam of light and throw 
it downwards on to the road; while others again 
had metal or glass slats or cells mounted between 
the bulb and the front glass. Some makers employed 
movable shields surrounding the lamp bulb. Another 
kind of lamp had a bulb with two filaments, one for 
normal lighting and the other for anti-dazzle purposes, 
set slightly ahead of the focal point to give a diffused 
light only slightly ahead of the car. Some of the 
exhibits had, of course, been on the market for a con- 
siderable time, those, for instance, made by Lucas on 
the dip and switch system, the Barker dipping and 
swivelling mechanism, the Desmo, the Phillips, and 
others. Most of these are to be seen at Olympia in 
the accessories section, which is as interesting as ever. 


exhibits. 


CROSSLEY. 

The most interesting of the Crossley exhibits 
is the new 10 horse-power model, illustrations of | 
which are given in Figs. 10 and ll. Although 
of nominally low power, this car does not belong to 
the “‘ baby "’ class. Its chief feature is a four-cylinder 
engine having a bore of 63 mm. and stroke of 90 mm., 
the rating being 9-8 horse-power. It is designed in | 
accordance with the Whatmough-Hewitt patent, | 
which embraces a novel form of combustion chamber, | 
overhead inlet valves, and side-by-side exhaust 
valves. This arrangement permits of an extra large | 
inlet valve being used, and there is a passage running 
the whole length of the head, which connects all the 
inlet ports. There is no “ hot spot’ in the system, 
but the inventors claim that by adopting this 
position of the inlet valves a sufficient degree of heat 


| third.” 


SALOON—CROSSLEY 


the lubrication is by means of a pump, ignition is by 
coil and battery, and the supply of petrol is con- 
trolled by a 8.U. carburetter of the down draught 
type with auto-lift. There is nothing out of the 
ordinary in connection with the transmission system, 
but the gear-box provides four speeds with a “ silent 


| Treasury rating of 8-9 horse-power, drives the front 

wheels. The engine, clutch, gear-box and final drive 
are in one unit. From each side of the final drive 
casing extend driving shafts with fabric joints at 
one end and metal joints at the other, attached at 
their outer ends to the front wheel hubs. The usual 
rear axle is replaced by a tube forked at the inner end 
and pivoted, and with a ball joint at the outer end to 
allow for movement. The driving shafts and tubes, 
together with the axle hubs and wheels, are free to 
move vertically against the resistance of a transverse 
laminated spring secured to the frame below the 
differential casing. 


LAGONDA. 


Another very interesting car is the 3-litre Lagonda 
fitted with a gear-box built under Maybach licence 
on pre-selector lines, giving eight road speeds. With 
this arrangement the ordinary gear lever is replaced 
by a pair of control levers on the steering wheel. 
In starting, one of these levers is moved to the position 
corresponding to the first gear, and on the clutch pedal 
being released the car commences to move. Then 
while still running, both levers are moved together to 
second gear position, when by releasing the throttle 
pedal a vacuum relay or servo comes into operation, 
and automatically engages the pinions for the higher 
ratio. A similar process is used for the higher gears. 
For changing down the procedure is similar to that 
described. A gear lever is also provided, which enables 
another set of ratios to be brought into action, making 
eight in all. Wide helical toothed pinions always in 
mesh are used. 


Rouis-Royce 


The exhibits of this company include cars of 
40-50 and 20-25 horse-power. In the smaller car 
there is no material change from that of last year. 
In the 40—50 horse-power chassis illustrated in Fig. 12 
there are, however, several detail improvements 
worthy of note. For instance, the width across the 
rear wheels has been somewhat increased, which will 
have the effect of giving better accommodation on the 
back seat, enabling three people of average stature to 
be seated comfortably. The system of centralised 
lubrication has been extended to the front and back 




















Fic. 12—-CHASSIS OF 


The clutch is of the single plate type, and the 
final drive is through bevel gears. The car has self- 
energising brakes on all four wheels. The 10 H.P. 
car shown is a full four-seater saloon with four wide 
doors, each fitted with mechanically operated windows 
and private locking device. There is a single panel 
screen, and the seating is comfortable. Messrs. Crossley 

















Fic. 11—CHASSIS 


can be imparted to the incoming gases and there is a 
free and uninterrupted flow. The sparking plug is 
introduced into a bulb-shaped space above the exhaust 
valve, where the compressed mixture reaches its 
highest temperature. The idea of placing the spark- 
ing plug in this position is to fire the hottest portion 

of the charge, so that the flame travels towards the | 
coolest part. As a result, the chances of trapping and | 


Or TEN H.P. CAR—CROSSLEY 


also show a 15-7 horse-power “ saloon de luxe ” and 
a 20-9 horse-power saloon, both of which have been 
before the public for some time. 


DERBY. 


Perhaps the most remarkable car in the Show is 
to be seen on the stand of Morgan Hastings, Ltd., 
Berkeley-street, London, W.1. This is a French- 





40-50 H.P. CAR—ROLLS- ROYCE 


axles, which previously had to be oiled separately by 
an oil gun. Further improvements in this connection 
are :—A foot pump of larger capacity for the cen- 
tralised system and automatic oiling of the clutch 
spigot bearing from the gear-box instead of by hand. 
An Auto-Klean filter is fitted in the engine lubrication 
system. 

In connection with the water cooling system the 
shutters are now controlled automatically by a 
thermostat, and a new type of radiator tube with 
improved cooling properties has been introduced. An 
improved method of mounting the radiator 
employed, and a new type of shutter will be noticed on 
the sides of the bonnet. In the electrical system an 
arrangement provided whereby a_ half-charge 
scheme can be employed during the summer months, 
when there is not a great call for current for lighting 
purposes, and a full charge scheme as before, when the 
demands on the battery are heavy. The stems of the 
pedals are made adjustable. The control of the 
reserve supply of petrol in the main tank has been 
modified, and is now accessible from the driver's seat. 

An air silencer has been introduced on the car- 
buretter to decrease the noise produced by the 
inrush of air. The design of the instrument board 
has been improved in order to produce a symmetrical 
lay-out, and an apron has been standardised to give 
a clean appearance to the front of the chassis. This 
also facilitates the work of washing the car. An 
improvement in the bonnet line, by slightly raising 
its sides, enhances the appearance of the car by 
giving it a lower effect without in any way encroach- 
ing on the headroom. 


18 
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DaIMLER-LANCHESTER. 


One of the most interesting cars at the Show is the 
new 15-18 horse-power Lanchester—Figs. 13 to 17—on 
the Daimler stand. This is the first medium powered 
car to be fitted with the Daimler fluid fly-wheel trans- - 
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mission system. The engine has six cylinders, 
69-5 mm. bore by 110 mm. stroke, the capacity being 
2504 c.c. and the R.A.C. rating 17-96 horse-power. 
The cylinders are cast monobloc with the top half of 
the‘crank case so as to provide the maximum rigidity. 
A girder-like construction fore and aft has been aimed 
at, so that the seven large bearings for the crank 


doing. This has been overcome by a cam profile which 
allows much greater tolerance in tappet adjustment 
than the total clearance now in common use. Silence 
is obtained through the use of extremely hard valve 
guides and valve stems, while the rocker levers 
operating the valves are designed.to reduce side thrust 
to the minimum. Pressure lubrication is provided to 

















Fic. 13--CHASSIS OF 15-18 H.P. CAR-—LANCHESTER 


shaft are carried as stiffly as possible. Although the 
block is most compact in relation to the bore and 
stroke, ample water spaces have been provided around 
the bores. Alongside and above the crank shaft is 
carried the cam shaft in six bearings, while bolted to 
the cylinder walls, beneath large and accessible cover 
plates, are the guides for the tappets. The detachable 

















FIG. 14—LANCHESTER ENGINE 
cylinder head is also a monobloc casting, with 
machined combustion chambers. The design of the 
latter embodies the results of a large amount of 
research work aiming at the highest degree of effi- 
ciency and power output associated with perfectly 
smooth running on even the lowest-grade fuels. The 
sparking plugs enter the combustion chambers at an 














FIG. 15--LANCHESTER VALVE GEAR 


angle along the near side of the engine. The head also 
carries the overhead valves and their rocker gear 
enclosed within a detachable cover. 

The whole of the valve mechanism is designed to 
secure silence and efficiency. The difficulty with | 


many poppet valve engines is that of maintaining a | 
tappet clearance which prevents shock to the valve 
mechanism without allowing the valve to “‘ ride’ on 
the cam and become burnt and useless through so 





| Lockheed hydraulic system, but a vacuum servo is 


pressure. These brakes are of the internal expanding 
| type. The emergency hand brake operates on internal 
expanding shoes in a drum immediately behind the 


all moving parts of the valve gear, and the cam shaft | 


itself operates in an oil bath. 

All other bearings in the engine, including the 
gudgeon pins, are also pressure lubricated, the pump | 
being of the simple gear type submerged in the sump | 
and driven by skew gear from the cam shaft, which is 
also utilised for the coil ignition distributor. An | 
efficient oil filter of the felt-pack type is provided on | 
the outside of the engine so as to be easily accessible. | 

The carburation and induction system embodies | 
a straight induction pipe with short right-angled | 
branches to each inlet port. Quick warming up and 
thorough vaporisation of the mixture is ensured by | 
the provision of a hot spot in the centre of the pipe, at ! 
which point it is in contact with the exhaust manifeiii. | 
Cooling is by centrifugal pump and fan driven in | 
tandem by a belt from the front end of the cam shaft, | 

















FIG. 16—LANCHESTER ENGINE 

thus eliminating a separate drive for the pump. 
Ignition is effected by means of a coil with automatic 
advance distributor, supplemented by manual control 
for dealing with exceptional conditions. Petrol is con- 
tained in a 15-gallon tank at the rear and is supplied 
to the carburetter by a mechanical pump driven by 
the engine. 

A feature of the Lanchester chassis is the manner 
in which the radiator and engine are carried well 
forward. This provides a greater length of body space 
behind the dash for a given wheel base. The four 
wheel brakes are operated by pedal through the 


interposed between the pedal and the hydraulic 
master cylinder, so as to supplement the driver’s foot 


| 


gear-box. The lever is almost horizontal and is 
applied by a very natural pull-up movement while it 
is also quite free of the entrance to the driver's seat. 
It is provided with a simple turn-screw adjustment 
accessible from the seat. 

Combined with the fluid fly-wheel is a pre-selective, 
self-changing, silent, four-speed gear-box. The fly- 
wheel is a hydro-dynamic device which replaces the 
ordinary clutch, has only two moving parts, and is 
automatic in action, and the drive is transmitted from 
the engine by means of the interchanges of energy in 
a rapidly moving fluid, with the result that starting 
from rest and “take-up” after gear changing are 
beautifully smooth. 

The final drive in the rear axle is of the Lanchester 
underslung silent worm type. The suspension is by 
long flexible semi-elliptic springs fore and aft, but the 
tendency to roll sideways on corners usually present in 
this system is entirely avoided owing to the very wide 
spring track rendered possible by the special wheel 
and brake drum construction mentioned above. The 
motion of all the springs is damped by hydraulic 
shock absorbers. The steering gear is of the cam and 
lever type. The steering wheel is of moderately thin 

















FiG. 17--LANCHESTER HUB AND BRAKE 


section and above it are mounted the mixture and 
throttle levers, while the supplementary ignition 
advance and retard control is in the centre. Beneath 
the wheel, but also comfortably within finger reach, 
are the gear pre-selector lever and a bracket carrying 
the two horn buttons and the headlight dipper 
switch. 

The other Lanchester exhibit is a straight eight 
coupé with poppet valve engine of 31 brake horse- 
power. 

The Daimler exhibits include six-cylinder cars from 
16-20 horse-power to 35 horse-power and two 
** double-six ”’ cars of 30 horse-power and 40—50 horse- 
power respectively. In all these cars the engines are 
of the sleeve valve pattern and have the fluid fly- 
wheel transmission system. On all the Daimler 
models coil ignition with automatic advance distri- 
bution is fitted and automatic priming devices for 
| starting from cold provided. 





RoveER. 


The Rover Company’s exhibits include an extra- 
ordinary new departure in the form of a four-seater 
car priced at £89. This unconventional car is pro- 
pelled by an air-cooled twin engine, situated at the 
rear and driving the rear road wheels through a gear- 
box. The bore and stroke of the cylinders are 75 mm. 
and 95 mm. respectively, and the Treasury rating 
6-97 horse-power. The engine has overhead valves, 
and is cooled by a forced draught. The lubrication is 
effected by pressure from a pump, which forces oil to 
all bearings, including the engine, gear-box, and rear 
axle. Coil and battery ignition is provided, and there 
are three gear ratios and a reverse. Independent 
springing is provided for all four wheels, vertical 
helical springs in the front and rubber buffers on the 
rear’ wheels. The equipment of this remarkable 
vehicle includes an electric starter and lighting set, 
as well as a spare wheel and tire, the spare wheel 
being stored under the bonnet. 


ARMSTRONG-SIDDELEY AND OTHERS. 


Beyond minor improvements, the exhibits of this 
well-known firm are substantially similar to the cars 
made by it last year. These are all six-cylinder 
models of 12, 15, 20 and 30 horse-power. The 1932 
models are all fitted with the silent self-changing gear 





and pre-selector control ; central chassis lubrication 
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is standardised on all models except the 12 horse- | 
power, while automatic ignition control and hydraulic | 
shock absorbers form part of their equipment. 

The Humber-Hillman exhibits include one new | 
model, the ** Minx ’’—Fig. 18—which is a small car | 
with a four-cylinder engine of 9-8 horse-power. The | 
bore and stroke of this engine are 63 mm. by 95 mm. | 
and the maximum power developed is 25 horse-power | 
at 3600 revolutions per minute. It has side-by-side | 
valves, thermo syphon and fan cooling, coil and | 
battery ignition, single dry-plate clutch, three-speed 
gear-box, spiral bevel final drive, Bendix-Perrot 
brakes, and a half floating back axle. There are 
several models of this power, including a four-door 
saloon of roomy design. 

The new Rover 12 horse-power six-cylinder car, 
known as the ** Pilot,’’ has an engine with a bore and 
stroke of 59 mm. by 86 mm. and an R.A.C. rating of 
12-91 horse-power. It has overhead valves operated 
by push rods from the cam shaft in the crank case 
driven by a chain from the crank shaft ; cooling is by 
pump and fan, ignition by automatic coil and battery, 
and the transmission is by a single-plate clutch, four- 
speed gear-box, and worm type back axle. Semi- 
elliptic springs with hydraulic shock absorbers are 
fitted in front and quarter elliptic springs with shock 
absorbers on the rear axle. 

Three new models are shown by Lancia (England), 
Ltd., one of which is an entirely new departure. It 
is a small eight-cylinder car. The engine, which is of 
2-6-litre capacity, is built on the Lancia patented 
narrow-angle ““V”’ monobloc principle, 69-85 mm. 
bore by 85 mm. stroke, and is equipped with overhead 
chain-driven cam shaft, coil ignition and down- 
draught carburetter, and is remarkably accessible in 
all respects. A single-plate clutch and four-speed 
gear-box with direct top and silent third are housed 
in one unit with the engine, and the general design 
includes the Lancia independent front wheel springing 
in @ somewhat simplified form; semi-elliptic rear | 
springs, four-wheel brakes—adjustable from the 


driver’s seat even when the car is in motion—one- | gear, the cam shaft being driven from the crank shaft | 
shot chassis lubrication, 12-volt lighting and starting | by means of a chain with tensioning gear. The crank | 


system and dimming devico for the head lamps, | 
which can be controlled from the steering wheel. In! 


74 B.H.P. up to 400 B.H.P., several examples of the 
latest design of marine engine are staged. 

One of the most interesting of the new engines is 
the six-cylinder high-speed heavy-oil engine which we 
illustrate in Fig. 20. It has a designed output of 
80 to 100 B.H.P. at about 1200 to 1600 r.p.m., and 
the cylinders have a bore of 4§in. with a stroke of 


high-duty compression-ignition engines It is of the 
hand wheel and worm type and is designed to give 
equal propeller revolutions both ahead and astern. 


Tue Parsons Or Enoivne Company, Lp. 


A group of marine oil engines. is shown on the 
stand of the Parsons Oil Engine Company, Ltd., of 

















Fic. 19 -MARINE 


64in. The cylinders form a monobloc casting, which 
also carries the cam shaft and the valve-operating 


shaft itself is supported on seven bearings, which are 
in the top half of the crank case, A special com- 














Fic. 18-——** MInx"’ 


the new four-cylinder Lancia model the engine is of } 
1-9-litre capacity, also constructed on the Lancia 
*V” monobloe system, 82-55 mm. bore by 90 mm. 
stroke. The outstanding feature of this engine is the 
method of suspension, which is claimed to damp out 
all vibrations. 


MOTOR BOATS AND MARINE OIL ENGINES 


In the Empire Hall there is arranged a repre- 
sentative display of motor boats and marine oil 
engines, which includes a fully equipped patrol boat, 
several motor cruisers and smaller craft, beside 
propelling engines, electric lighting sets and numerous | 
auxiliary appliances. Several of the exhibits are 
almost identical with those shown at the recent 
Shipping, Engineering and Machinery Exhibition, 
and described in recent issues. In what follows we 
have chosen for illustration one or two of the newer 
engines, which will indicate the trend of development. 


Joun I. THornycrort anp Co., Lrp. 


The main attraction on the stand of John I. 
Thornycroft and Co., Ltd., of Thornycroft House, 
Smith-square, 8.W. 1, is a 38ft. high-speed launch, 
which has been specially designed for seaplane 
salvage or patrol service and can be suitably modified 
for private owners. The hull is made of double- 
skin mahogany and the propelling machinery com- 
prises two 110 B.H.P. six-cylinder Thornycroft 
engines which give the boat a speed of approximately 
25 miles per hour. Another exhibit is a 14ft. yacht’s 
tender propelled by a 6 B.H.P. ‘“‘ Watamota ” engine 
supplied by Walter D. Fair and Co., of Hampton 
Wick. Among the Thornycroft engines which are 


produced at the firm’s Reading and Basingstoke 
series of units from 


works and which embrace a 





SALOON HUMBER - HILLMAN 


bustion chamber is employed. It is of a form which 
enables uniform combustion to take place without 
undue pressure increase, thereby obviating any com- 
bustion knock. The desired result has been, we are 


| informed, attained by so proportioning the crownjof 


the piston that the cavity formed in the head is of 


PETROL ENGINE —-PARSONS 


Town Works, Southampton. It includes 


Quay 


| several of the firm’s newer models of petrol and 


paraffin engine with outputs from 10 B.H.P. up to 
100 B.H.P., with standard reversing and reducing 
gears. We have chosen for illustration the six 


| cylinder high-speed petrol engine shown in Fig. 19, 
' which has a designed output of 110 to 120 B.H.P. at 


2000 to 2500 r.p.m. The cylinders have a bore of 
4}in. with a stroke of 5in., and practically all parts 
except the cylinder blocks are made of aluminium, 
giving a very light engine. Forced lubrication 
fitted to all running parts and a novel feature is 
the use of hollow bed-plate side supports as lubri- 
cating oil containers and coolers. The lubricating 
system incorporates an Auto-Klean strainer, and the 
oil pump, like the water circulating pump, is of the 
gear type. The ignition is duplicate, both magnet« 
and coil ignition being provided, while the auxiliaries 
include an electric starter and a mechanically operated 
bilge pump. 

The reverse gear is of neat design and forms part 
of the engine structure, being lubricated from the 
engine system. 


Is 


ALFRED WISEMAN, LTD. 


On the stand of Alfred Wiseman, Ltd., of Glover- 
street, Birmingham, there are exhibiting two examples 
of that firm’s patented high-speed compression- 
ignition engines, which are manufactured in one, 
two, four and six-cylinder units with designed outputs 
of 11, 22, 44 and 66 B.H.P. respectively at 1350 r.p.m. 
The series is represented by a single-cylinder engine 
direct coupled to a 74-kW G.E.C. marine type gene 
rator and mounted On a common tray pattern bed- 
plate, as shown in Fig. 21; also a four-cylinder engine 
complete with reverse gear, which we do not illustrate. 
The cylinders of these engines have a bore of 4in. and 
a stroke of 6in. and take the form of separate liners 
made of hard centrifugally cast iron which are pressed 
into the monobloc crank case casting. The cylinder 

















Fic. 20—-HEAVY-OlL MARINE ENGINE—THORNYCROFT 


such a shape as to spread the fuel uniformly into the 
air within the combustion space while exposing the 
minimum surface to the combustion gases. The fuel 
pump is of the Benes pattern with a differential 
plunger type injection nozzle of Thornycroft design. 
The engine is equipped with a new type of reverse 
gear which has been specially produced for use with 





' section through which we reproduce in Fig. 22. 


heads house the horizontal air and exhaust valves 
and the vertical fuel valves. A special feature of this 
engine is the firm’s patented ‘‘ Verus ”’ fuel en 

t 
will be seen that the design utilises two plungers, one 
leading and the other trailing, which are worked from 
a single cam. The plungers are operated against ‘ 
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spring pressure by spherical-headed connecting links 
which are seated in hollows in the plunger guides and 
at the lower ends carry rollers which engage with the 
cam. The links are attached by rocker levers to 
excentrically mounted side shafts which are connected 
respectively to the hand and governor controls. 
The relative movement of the plungers, which are 
set slightly out of phase—the working of which we 
ourselves examined by means of a model—ensures a 
very quick opening of the fuel valve with a sharp and 

















FIG. 21—GENERATOR SET—WISEMAN 


positive cut-off with a sustained delivery pressure 
throughout the injection period. The timing of the 
pump can be regulated independently of the quantity 
delivered, and the amount of oil delivered can be con- 
trolled throughout the injection period, giving either 
a sharp or gradual beginning or end with a constant 
or an increasing or decreasing rate of injection as 
may be required for any particular form of com- 
bustion chamber. The pump has been standardised 
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Fic. 22—FUEL PUMP—WISEMAN 


for use with various engines down to the smallest 
sizes of cylinders. It is, we may state, entirely 
British, both in its origin and development. 


THe Coventry Victor Motor Company, Ltp. 


In last year’s article on the marine exhibits we 
dealt fully with the Coventry Victor opposed-piston 
twin-cylinder engine and the Weaver outboard motor. 
A new production of the firm is the transom drive, 
which was exhibited on the stand of the Wearside 
Boat-building Company, and which we illustrate in 
Fig. 23. The engine is mounted inboard, but the 
drive is outboard and is totally enclosed in a stream- 
lined casing. The shaft from the engine passes’ 
through a stiff transom plate and carries a sprocket 
wheel aft of the plate, the drive being carried down to 
the propeller by a roller chain. The bearings are plain 
and are lubricated from an oil well, the chain carrying 
the oil to a well formed round the upper shaft. Above 
the propeller there is a horizontal streamlined casing 
which supports the rudder pivot and encloses a hori- 
zontal chain drive connecting the vertical steering 
pillar and cable wheel to the rudder axis. When it is 


useful when laying up the boat. When the pro- 
peller is brought above the water it can be locked in 
that position and the steering pillar can, if desired, be 
removed. The weight of the whole device is not more 
than 44 Ib., and it is available for engines with outputs 
up to 30 B.H.P., a duplex roller chain drive being 

















Fic. 23—-BOAT MOTOR“’DRIVE—COVENTRY VICTOR 


used for powers above 15 horse-power. A new feature 
| of the transom plate design is the inclusion of holes 
| through which the exhaust pipes can pass. 











The Vargon Power Station, Sweden. 





AN important order has recently been placed by the 
| Swedish Royal Waterfall Board for two very large Kaplan 
| turbines for a power station at Vargén, on the Gotha River, 
| in Sweden. The Vargén development—with 4-3 m. head 
| —follows in natural sequence the two projects of Troll- 
| hattan—medium head plant with head of 31-5 m.—and 
| Lilla Edet—low head plant, ‘6-5 m. head—also on the 


“Tue Endiweee” 








desired to inspect the propeller the whole casing can | there will be no power station in the generally accepted 
be swung sideways round the driving shaft axis and | 8ense of the term, which, although a fairly common 
brought clear of the water. This provision is specially | 


arrangement in the United States, is a relatively new 
departure for Europe. Furthermore, the turbine runner 
will be the largest in the world, and the blades will be 
adjustable during running. 

Each of the two turbines in the station is being designed 
to operate under a normal net head of 4-3 m. (14- Ift.), 
and to develop 15,200 H.P. The designed speed is 46-9 
r.p.m., and the runner will be 8000 mm. (26ft. 3in.) in 
diameter. 

The accompanying drawing shows a cross section 
through one generating set and indicates several of the 
novel features. Apart from the points already mentioned 
it will be seen from the drawing that no proper intake 
sluice gates will be required, as the turbines are to be 
elevated above normal water level. 

The order for one complete turbine has been placed 
with the Swedish Associate of Boving and Co., Ltd., 
56, Kingsway, London, W.C.2, namely, Aktiebolaget 
Karlstads Mekaniska Verkstad, Verkstaden, Kristinehamn. 
For the other turbine the runner has been ordered from 
Verkstaden, Kristinehamn, which will be responsible 
for the output and efficiency guarantees, while the remain. 
ing parts of the machine are being manufactured by 
Nydquist and Holm, of Trollhattan, Sweden. 








The “Oliver.” * 
By RHYS JENKINS, Past-president. 


Tue treadle hammer known as the “ oliver’’ is still 
to be seen at work in the domestic nail forges of South 
Staffordshire, and is generally considered to be of great 
antiquity in that trade. There has been a good deal of 
discussion as to the origin of the apparatus, and, perhaps, 
still more as to the derivation of the name “ Oliver.” 

The earliest description we have of the hammer is 
found in Plot’s “ Staffordshire,” 1686. Plot first saw it 
at Mole Copp in North Staffordshire ; later, he found it 
in use at Betley, Caverswall, and elsewhere. With its 
aid, he says, that he saw a smith make a horseshoe almost 
as quickly as if he had had a striker to help him, and, 
because it was altogether unknown in the southern parts, 
he caused a drawing to be made. 

Sixteen years later, in 1702, we have the Yorkshire 
antiquary, Ralph Thoresby, putting it on record that : 
“* At Lofthouse (near Leeds) we saw a smith working with 
two hammers, one, of which, by a pretty contrivance 
(the first I have seen in these parts), he moved with his 
foot, that he had the use of his left hand to hold the iron. 
while he struck with his right, and the engine supplied 
the place of a labourer to strike with the great hammer.” 
And again, in 1770, Arthur Young found it in use at Kiplin 
in the North Riding of Yorkshire. Evidently it was quite 
new to him, and as he thought it would be of excellent 
service to all country smiths, he gives a drawing of it in 
his book, ** A Six Months’ Tour Through the North of 
England.” 

The three authors quoted all refer to the use of the 
contrivance by general smiths; they do not mention 
its use by nailers, nor do they give it any particular name 

The volume on “ Manufactures in Metal,” 183! 
(Larnder’s “* Cabinet Cyclopedia ”) deals with nail-making, 





ATA 
Head 43m. (14-1 ft). 
Output 15,200 B.H.P. 
Speed 46-9 R.P.M. 











SECTION THROUGH KAPLAN LOW-HEAD TURBINE 


Gotha River. With these three stations in service, prac- 


but says nothing as to the use of the treadle hammer, and 


we have to come to Holtzapffel, 1846, for the first indica- 
tion in print of the use of the device in making nails, and 
now, for the first time, we find the treadle hammer 


tically the whole of the power which can be derived from 

the energy stored in Lake Vener will be harnessed. But 

for the development of the Kaplan turbine, with its 

high speed characteristics, it is doubtful whether the | called the “ oliver.” 

Vargén project would have been economically possible, or | So far, then, the treadle hammer can be traced back 

even whether the Lilla Edet development, which includes | to the year 1686, and the name “ oliver ’’ to the first half 

one Kaplan turbine, would have been proceeded with in | of the nineteenth century. 

the form finally adopted. | Now, the name “ oliver ’’—that is to say, applied other- 
The Vargén project is exceptionally interesting from | wise than as a personal name-—was in use long before this. 

several aspects. i . 





: It is expected that the station will be 1A. a lad nd ; 
automatically controlled without any regular attendants, * Newcomen Society for the Study of the History of Engineer- 
but particulars of the method are not yet available. ing and Technology.—Read at the Science Museum, London, 





Then, as the generators are to be of the open-air type, | October 14th, 1931. 
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Of the fourteenth century there exist at least two docu- 
ments in which it is used in connection with the making 
of iron. In 1352, Sir Richard de Goldesburghe lets to 
Robert Totte two olyvers of twenty-four blooms in his 
park of Creskelde (near Otley, in Yorkshire), and in 1375, 
Sir John de Nevylle, Lord of Raby, lets to John del Loge 
an olyver of ten bloomes in the week (un olyuer de X 
bloomes en la symaigne), to support which he is to have 
wood from the park of Brancepath ; the rent he is to pay 
in iron, 

It is pretty clear that in each case the word “ oliver” 
is used to denote a forge or bloomary. The question arises 

-is it a synonym, an exact equivalent of one of these 
terms, or is it a case of the entire forge being named after 
some outstanding feature, just as so many of the forges 
in Sussex became known as “‘hammers’’? Both docu- 
ments dre in French, and it might be thought that the word 
was a translation of some English word. Reference to 
the dictionaries of the old French language reveals no 
such word. 

Within the last few years a transcript of the 1375 
document came into the hands of Professor Henry Louis, 
and he has printed it with a translation in the Journal 
of the Iron and Steel Institute (1930, Vol. I., page 495). 
Now, the interesting point about this is that Professor 
Louis, apparently without hesitation, translates ‘‘ oliver ” 
into “ treadle hammer.’” Whether this is a conjecture, 
or whether Professor Louis is in possession of some evidence 
in support of this interpretation, does not appear. But 
if it be conjecture, it is a happy one, deserving of careful 
consideration ; if correct, it sends back the construction 
and the name centuries beyond the dates hitherto assigned. 
It is conceivable that the treadle hammer may have con- 
tinued in use to a small extent and in isolated spots through 
these centuries without attracting attention; but it is 
somewhat difficult to believe that the name could have been 
carried down for 470 years without getting set down in 
writing, either in a deed, such as we are discussing, in a 
record, or in some other document. 

The deed of 1352 was first noticed by Dr. Smiles. In 
his “‘ Industoral Biography,”’’ 1879, page 30, we read : 

‘ A discovery has recently been made among the papers 
of the Wentworth family, of a contract for supplying wood 
and ore for iron ‘ blomes ’ at Kirkshill, near Otley, in the 
fourteenth century.”’ Below this, in a footnote, is given 
an extract from the document from which the following 
is taken :—‘‘ Ceste endenture fait entre monsire Richard 
de Goldesburghe, chivaler, dune part, et Robert Totte, 
seignour, dautre part, tesmoigne que le dit monsire 
Richard ad graunte et lesse al dit Robert deuz Olyveres 
contenaunz vynt quatre blomes . en sun parke de 
Creskelde, vendant al dit Monsire Richard chesqune 
semayn quatorze soutz dargant 

Dr. Smiles concluded that : 
‘ blomes ’ referred to in this agreement were the bloomeries 
or fires in which the iron was made, and that the ‘ olyveres ’ 
were forges or erections, each of which contained so many 
bloomeries, but were of limited durability, and probably 
perished in the using.’’ This account has been copied 
in the “‘ Victoria County History of Yorkshire,”’ but the 
writer of the article on “* Iron " therein, Mr. C. H. Vellacott, 
rejects Dr. Smiles’s conclusion ; he considers that olyver 
means hammer and that the expression “contenaunz 
vynt quatre blomes "’ refers to the weight of the hammers 
and anvils. 

The document of 1375 is in the Public Record Office 
(Ancient Deed No. 3574). It opens thus: ‘ Ceste 
endenture faite parentre monsire John de Neuylle seignieur 
de Raby dune part et John del Loge dautre part tesmoigne 
qu le dit monsire John ad graunte et a ferme lesse a dit 
John del Loge un olyver de X blomesenlasymaigne .. .” 

So here we find the number of blooms used to express 
the output of the forge per week, and no doubt this is 
the sense in which it was used in the earlier document— 
two olivers producing, together, twenty-four blooms a 
week—but that the meaning has been obscured either by 
faulty copying, or by error on the part of the original 
scribe. 

However, let us consider whether it is likely that a 
treadle hammer could have been used for the purpose 
of hammering blooms. To those who have seen the oliver 
at work in a nailer’s shop the idea may seem far-fetched— 
the hammer would be altogether too light for the purpose. 
Still, it may be said, that as the bellows were worked by a 
gang of men standing thereon, one behind the other, 
so might a hammer by two or three men on a long tread- 
board. This arrangement would permit of the use of a 
heavy hammer, and possibly be more effective than the 
same number of men using hand sledges in the ordinary 
way; it would, in fact, be the forerunner of the water- 
driven hammer. 

Possibly, however, we are picturing to ourselves a heavier 
bloom than was actually produced at these forges. The 
oliver, at any rate as we know it, is essentially the tool 
for the one-man shop. Were these one-man forges pro- 
ducing blooms of, say, 20lb. to 30lb. weight? (The 
weight of the blooms produced in the forges of the Pyrenees 
at this period seem to have been from 35 Ib. to 40 Ib.). 
Mushet mentions an old man, supposed to be the last of 
the bloomsmiths, who was found in some remote spot in 
Yorkshire making iron by the old process, and working 
alone. 

It seems, then, that while we must admit the possibility 
that in the fourteenth century the word “ oliver’ may 
have had the meaning that it bears to-day, the absence 
of any evidence of the use of the name, or of the contrivance 
it denotes, for the long periods indicated, renders it advis- 
able to avoid a hasty conclusion.t 


‘It is probable that the 








THE twenty-second annual Exhibition of Electrical, 
Optical, and other Physical Apparatus is to be held by the 
Physical Society and the Optical Society on January 
5th, 6th, and 7th, 1932, at the Imperial College of Science 
and Technology, South Kensington. 

+ In early olivers a wooden pole took the place of the « sprin 
which now raise the hammer. The poles were sometimes m 
of holly, and “ holliper,”’ an alternative of oliver, is aed 
to that fact. It is possible that some local word may throw 


light upon the problem, and we shall be happy to hear from 
= of our readers who can bring forward any likely derivation. 
—Ep. Tue E. 





Lloyd’s Register of Shipping: 
Annual Report. 


THE annual report of Lloyd’s Register of Shipping for 
the year 1930-1931 has recently been issued, and, following 
our usual custom, we give in what follows a summary of 
some of its principal contents. 


In reviewing the operations of the Society for the year 
ended June 30th, 1931, certain points call for special 
notice, viz.:—(a) The large amount of tonnage built to 
class with the Society ; (6) the continued increase in the 
adoption of internal combustion engines and of oil as fuel ; 
(c) the development of electrical propulsion; (d) the 
marked falling off in the placing of orders for new ships, 
especially in the United Kingdom ; and (e) the extension 
of the Society's activities in the inspection of civil air- 
craft. These several points are dealt with in some detail 
in the following report. 

SHIPBUILDING OUTLOOK. 

The total tonnage of ships built and classed during the 
year under review was above the average of the past ten 
years. That was due mainly to the fact that the remainder 
of the large volume of oil tanker tonnage, which was placed 
on order within the past two years, was completed during 
the twelve months in question. Nearly one-half of the 
new tonnage was composed of oil tank vessels. 

With regard to projected vessels, it is seen that the falling 
off, which had already been observed in the previous year, 
continued uninterruptedly, the decline being more 
especially pronounced in this country. The plans passed 
by the Committee of Lloyd’s Register during the year 
showed a reduction representing over 1,500,000 tons as 
compared with the previous twelve months. Such a 
result is not surprising when it is remembered that the 
shipping industry in all its branches is at present suffering 
from the most severe depression within living memory. 
The outlook is still unpromising. The depression broadened 
and deepened during the past year. The tonnage of 
vessels laid up more than doubled in the same period. The 


Vessels Classed in Lloyd’ 


Taste D. 


Great Britain and 


Material of Ireland. 
construction Description — — 
| Gross 
No. | tonnage. 
Steel and iron Steam and motor 4,943 15,109,384 
Sail. . - 147 43,084 
Wood and composite Steam, motor & sail 9 1,113 
Total 5,099 5,1 53, 581 


Nore 


world total is now estimated at 10,500,000 tons gross, and 
there is no indication of any immediate improvement. 
Inclusive of this laid-up shipping, the gross tonnage of 
vessels afloat at the end of June last was over 70,000,000 
tons, an increase of 21,000,000 tons over the corresponding 
figure in 1914. It must not be lost sight of, however, that 
an appreciable proportion of the tonnage now laid up may 
be considered as obsolete. Many of the older ships have 
depreciated in value almost to the price of scrap ; and, but 
for the fact that the price of scrap itself has fallen con- 
siderably, the tonnage of vessels broken up would no 
doubt be very much larger than it is. Even under existing 
conditions, however, the year’s total of vessels broken up 
amounts to about 1,000,000 tons gross. The economic 
difficulties affecting so many countries preclude any reliable 
forecast of future conditions of overseas trade, the expan- 
sion of which alone can absorb idle tonnage and improve 
the present position in the freight market sufficiently to 
encourage shipowners to take advantage of the reduced 
quotations for new tonnage. 

During the twelve months ended June 30th, 1931, the 
Committee of Lloyd’s Register assigned the Society's 
classification to 557 vessels of 1,758,610 tons gross, as 
against 637 vessels of 1,807,816 tons during the preceding 
year. As previously mentioned, nearly one-half of this 
tonnage was intended for the carriage of oil in bulk, this 
large percentage being foreshadowed in the preceding 
year’s report. During the same period plans for 240 
vessels, of 564,280 tons, were approved by the Committee, 
44 per cent. of which are intended for the carriage of oil in 
bulk. Of this contemplated tonnage, 40-21 per cent. 
—226,900 tons—was intended to be built in Great Britain 
and Ireland, and the remaining 59-79 per cent.—337,380 
tons—abroad. This is the first occasion for many years 
on which the percentage of projected home tonnage has 
fallen below 55 per cent. of the total. As the figures for 
the corresponding period of the year 1929-1930 were for 
601 vessels, of 2,081,610 tons, the serious aspect of the 
shipbuilding slump is very apparent, and it is further 
aggravated by the fact that in the quarter ended June, 
1931, the tonnage figures for plans passed fell to only 
57,000. 

Table A gives particulars of the number and tonnage of 
vessels for which plans have been passed since 1920. The 
figures for the record pre-war year—-1912—are also quoted, 
to serve for comparison :- 

TABLE A. 
No. of vessels. Tons gross. 
893 2,500,000 
al 


Year ended. 
June, 1912 
* 


7 
» 1920 1,299 4,422,640 
1921 433 1,651,650 
1922 138 230,920 
1923 424 1,065,850 
» 1924 489 1,308,845 
1925 413 1,229,703 
1926 361 1,089,360 
1927 490 1,831,920 
1928 476 1,454,050 
» 1929 589 1,766,130 
1930 601 2,081,610 
1931 240 564,280 


Burr. 
The countries in which the great majority of the new 





Sailing vessels fitted with auxiliary power are included in the fi 


| ** Strathnaver,”’ 


vessels, classed by Lloyd’s Register during the year, built 
are indicated in Table B 





Taste B. 
Country. No. of veasels. Tonnage 
Great Britain and Ireland. 353 1,033,562 
Japan .. 15 132,361 
Germany 19 115,359 
Holland 31 108,680 
Denmark 16 88,001 
United States 35 78,164 
Sweden 15 77,028 
Italy 16 37,232 
Spain . ll 24,308 
British Dominions 20 18,425 
Belgium 6 16,469 
Norway 6 14.355 

OwNED. 

The countries for which the greater part of this new 
tonnage was built are shown in Table C. 

Taste C 
Country. No. of vessels Tonnage 
Great Britain and Ireland 37 591,308 
Norway , 396,122 
Japan . : 15 132,361 
Holland 29 124,021 
United States .. 45 86,35) 
British Dominions 6 74,379 
Danzig. . od 6 2.073 
Sweden 15 61,642 
Denmark i4 59,674 
Spain ° ou 14 25,101 
ne se «© - 3 21,072 
France. . : 18 20,391 
Germany . . 6 16,321 
Panama ‘ a 2 15,882 
a #6 +s ‘ _.~ s 6 15,184 
Yugoslavia ‘ i hae 6 12,805 
Belgium , ‘ peril ites 4 12,347 


The total tonnage of merchant vessels afloat at the end 
of June, 1931, actually holding the classification of Lloyd's 
Register, amounted to 33,541,879 tons gross, an increase 
of more than a million tons over that recorded in June, 
1930, and a record aggregate for the Society. The details 
of this tonnage are given in Table D. 


& Register Book at June 30th, 1931. 
British Other Total. 
Dominions. Countries. 
Gross Gross Gross 
No tonnage. No. tonnage. No tonnage. 
552 1,364,673 4,331 16,908, 278 9,826 33, 382, 2335 
30 21,522 117 84,912 294 149,518 
2 277 7 8,636 18 10,026 
584 l, 386, 472 4,455 17,001,826 10,138 33,541,879 


figures shown for steamers and motorships. 


In addition to that tonnage, there were, at the end of 
June, 1931, 188 vessels of 1,130,504 tons gross being built 
under the survey of the Society's Surveyors and intended 
for classification in Lloyd’s Register Book, thus making 
an aggregate total of 10,326 vessels of over 34} million 
tons. 


Vessets or Lance Size. 


Table E is a list of the vessels of large size classed 
by the Society during the period under review, and it is 


of interest to note that of the 24 vessels named, 22 are 
motorships, and all of them use oil for fuel. 
Tamtz “ EF.” 
Vessel’s name. Gross Owners 
tons. 
s.s. “* Empress of Britain " 42,348 Canadian Pacific Rail- 
(turb.. quad. se.) way Co. 
m.s. “* Britannic " 26,943 Oceanic Steam Navi- 
gation Co., Ltd. 
m.s. “* Reina del Pacifico " 17,707 Pacific Steam Naviga- 
(quad. se.) tion Co. 
m.s. “ Sir James Clark Ross " 14,362 Hvalfanger A'S Roas- 


(whale oil refinery ) avet 
s.s. “Tafelberg” (whale oil 13,640 Kerguelen Sealing and 
refinery) Whaling Co., Ltd. 
m.s. “ J. A. Mowinckel ’ . 12,323 Baltisch - Amerik. 
Petroleum Import 
G.m.b.H 
m.s.“‘J.H.Senior” .. .. 12,185 Ditto 
m.s. “ Heinrich v. Riede- 12,175 Ditto 
mann ” 
.. “* Peter Hurll . 12,043 Baltisch - Amerik. 
Petroleum Import 
G.m.b.H 
m.s. “* F. H. Bedford, Jr. - CA5R8 .. Ditto 
m.s. “ Terukuni Maru * . 11,930 Nippon Yusen Kabu 
shiki Kaisha 
m.s. “ Yasukuni Maru . 11,930 . Ditto 
m.s. “* Hiye Maru - 11,622 . Ditto 
m.s. “ Heian Maru ” . 11,616 . Ditto 
m.s. “* Worcestershire .. 11,453 .. Bibby 8.8. Co., Ltd. 
m.s. “* Harry G. Seidel * . 11,395 Baltisch - Amerik. 
Petroleum Import 
G.m.b.H. 
m.s. ** Colombia " 10,782 N.V. Koninklijke 
Nederlandsche 
Stoomboot Maats- 
chappij 
m.s. “ Europa ’ 10,224 A/S Det Ostasiatiske 
Kompagni 
m.s. * Damsterdijk . 10,155 Neder}. Amerik. 
Stoomv. Maats. 
m.s. “* Opawa " . 10,107 New Zealand Shipping 
Co., Ltd. 
m.s. “ Orari * .. 10,107 .. Ditto 
m.s. “ Koll” . 10,051 Odd | ee Tankrederi 
m.s. “* Otaio ™ . 10,048 New “Zealand Shipping 
Co., Ltd. 
* Laurel” . 10,014 Rederiaktieb. Oil 
Transporter 
(s.s.= Steamship ; m.s.=Motorship.) 


In addition to the above, three whale oil factories, 
aggregating over 42,000 tons, were completed to the 
Society’s class shortly after the expiration of the period 
under review, together with the turbo-electric twin-screw 
22,547 tons, built by Vickers-Armstrongs, 
| Ltd., Barrow, for the Peninsular and Oriental Steam 
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Navigation Company, and the motorship ‘“ Victoria,” | in Lloyd’s Register Book, emphasises the continued 


13,068 tons, constructed by the 


being described as the world’s “ fastest motorship.” 


Among the vessels now under construction to the 
Society’s classification, the following are the largest, viz.:— 
(a) The new express steamer being built by John Brown 
and Co., Ltd., for the Cunard Steamship Company— 


73,000 tons. 


(6) Steel quad. se. “* Rex,” 50,000 tons, recently launched 
at Messrs. Ansaldo’s yard at Genoa for the Navigazione 


Generale Italiana. 


(c) Steel quad. sc. ‘* Conte di Savoia,’’ 46,000 tons, being | 


built by the Cantieri Riuniti dell’Adriatico for the Lloyd 
Sabaudo. 


(d) Motorship *‘ Georgic,”’ 27,000 tons, being built 
by Harland and Wolff, Ltd., for the Oceanic Steam Naviga- 
tion Company, Ltd. (White Star Line), as a sister ship to 
the m.s. “ Britannic 
owners. 

(e) The turbo-electric twin-screw ‘‘ Strathaird,’’ 22,500 
tons, a sister ship to the twin-screw “‘ Strathnaver,” 
referred to above, now being completed by Vickers- 
Armstrongs, Ltd., Barrow, for the Peninsular and Oriental 
Steam Navigation Company, and 

(f) Another turbo-electric vessel, ‘‘ Monarch 
Bermuda,” 22,400 tons, being built by Vickers-Armstrongs, 
Ltd., Newcastle, for Furness, Withy and Co., Ltd. 

Construction has also been begun on a 20,000-ton motor 
liner for the Cosulich Line by the Cantieri Riunity dell’ 
Adriatico. 


Om TANKERs. 


The building of tanker tonnage was a marked feature 
of the shipbuilding figures during the year, and the 
total number of vessels of all types of construction intended 
for the carriage of oil in bulk, built to the Society’s class 


during the period, was 128 of 797,771 tons, 105 of which, | 


representing a tonnage of 730,828, were motorships. 


Vessets Firrep witH TURBINES. 


The total number of vessels fitted with steam turbines, 


classed by the Society during the year, amounted to four- | 
teen, of 101,059 tons, the turbines in every case being used | 
In addition, six | 


in conjunction with reduction gearing. 
new vessels, of 38,789 tons, in which an exhaust steam 
turbine is connected to the main shafting of steam recipro- 
cating engines by mechanical gearing and hydraulic clutch, 
were completed. Similar devices, designed to increase the 
effective power of existing installations by the use of 


exhaust steam to drive turbines coupled hydraulically, | 


mechanically or electrically to the main engine shafting 
have also been adopted in a number of cases. 


Motor SuHres. 


Of the 557 vessels of 1,758,610 tons, classed by the | 


Committee during the year, 223—of 1,212,525 tons— 
were fitted with internal combustion engines, nearly all 


of them using heavy fuel oil. This figure represents 69 per | 


cent. of the total tonnage classed during the year, and an 
increase of nearly 50 per cent. over the motor tonnage 
classed in the year 1929-1930, which then constituted a 
record. Of the total, 109 vessels, of 614,974 tons, were con- 
structed in Great Britain and Ireland, and the following 
list details the particulars of ownership, viz.:— 


Norway «+ «+ «+ «+ 52 vessels of 389,901 tons 
Great Britain and Ireland.. 59 % 273,287 
Japan .. was eet ae ae on 132,361 ,, 
Holland : 19 * 111,256 
Other countries 78 - 305,720 


The number of vessels over 100 tons, as recorded in | 
Lloyd’s Register Book, is now 4080, of 9,431,433 tons, | 


Of the total, 676 are of 6000 tons and upwards; 375 
having tonnages between 6000 and 8000 tons; 201 
between 8000 and 10,000 tons; 67 between 10,000 and 
15,000 tons; and the remaining 33 above 15,000 tons. 
In Table F the new steam and motor tonnage con- 
structed under survey each year is classified according 
to type of engine, i.¢., 
(i.) 
(ii.) 


(iii.) 


Reciprocating steam engines : 
Steam turbines ; 
Motors ; 
whilst, in addition, the motive power used is indicated, 
showing the proportion of tonnage propelled— 
(a) By use of coal; and 
(b) By use of oil, either as fuel for boilers or motors. 
In this category is included a number of vessels which 


TaBLe F.—Classification of Propelling Machinery. 


) tor Cantieri Riuniti | 
dell’Adriatico for the Lloyd Triestino, the latter vessel 


” completed last year for the same | 


of | 


increase in motor tonnage, and of the use of oil as fuel. 


ELECTRICAL PROPULSION. 

During the year there was a marked extension in the 
use of electricity for propelling purposes, and also for 
driving engine room and deck machinery. Reference has 
already been made to the three large vessels being com- 
pleted to the Society’s class, viz.:—‘' Strathnaver,” 
* Strathaird,”’ and “‘ Monarch of Bermuda,” in which the 

| turbo-electric drive is being employed, and to them may 


Total steamer Type of engines. 











and noter  ——_—____—_., ——____—_———- 
tonnage 
Year. (including Steam Steam 
auxiliaries). | reciprocating. , turbines. 
Tons gross. Tons gross. Tons gross. 
| 1922 61,342,952 51,653,324 } 8,149,165 
1923 62,335,373 51,775,239 8,893,749 
1924 61,514,140 50,742,758 8,795,584 
1925 62,380,376 50,566,029 9,100,274 
1926 62,671,937 50,040,978 9,137,675 
1927 63,267,302 49,767,495 9,228,983 
1928 65,159,413 50,045,048 9,682,063 
| 1929 66,407,393 50,573,689 9,205,602 
1930 68,023,804 50,780,877 9,146,590 
1931 68,722,801 50,225,758 9,065,610 


Note.—Vessels fitted with a combination of reciprocating and turbine machinery 
prior to 1929 they were included under “ Steam Turbines.’ 


| ‘Steam Reciprocating " ; 


| be added the twin-screw “* Rangatira,’’ 6152 tons, recently 
| completed by Vickers-Armstrongs, Ltd., of Barrow, for 
| the Union Steamship Company of New Zealand. In the 
| cases of the “ Strathnaver,” “ Straithaird,”’ and ‘“* Ran- 
gatira,”’ the electrical equipment is being supplied by the 
British Thomson-Houston Company, Ltd., and that of the 
“Monarch of Bermuda’ by the General Electric Com- 
pany, Ltd. 

As regards the use of the Diesel-electric drive, it may 
be mentioned that, in the period under review, five new 
vessels, of 17,280 tons, were built to class with Lloyd’s 
Register with that means of propulsion. Two of them 
were oil tankers, *‘ Winkler *’—6927 tons—and ‘‘ Permain”’ 
| —8955 tons—built by Scotts’ Shipbuilding and Engineer- 

ing Company, Ltd., Greenock, for the Atlantic Oil Shipping 
Company, the builders and owners respectively of the first 
tanker of this type built in this country to the Society's 
class, viz., the ‘* Brunswick” in 1928. The propelling 
machinery of these vessels consists of four Diesel engines 
driving four main electric generators supplying current 


| to one double-unit main propelling motor, and in each case 


the Diesel engines were constructed by the Société d’Elec- 
tricité et de Mecanique (Procédés Thomson-Houston and 
Carel), of Ghent, and the electrical equipment by the 
British Thomson-Houston Company, Ltd., of Rugby. 


REFRIGERATING MACHINERY AND INSULATION. 


During the year refrigerating installations were fitted, 
under the special supervision of the Society’s Surveyors, in 
42 vessels, of an aggregate insulated capacity of 2,714,223 


cubic feet, and among the vessels so fitted, the following | 


are noteworthy by reason of large capacity, viz.:— 


Cubie feet. 
m.s. “ Orari” 425,814 
m.s. “‘ Opawa " 425,726 
m.s. “* Otaio ™ 424,689 


In addition, 10 vessels with refrigerating installations 
are at present being built or fitted out, under the inspection 
of the Society’s Surveyors. 


Yacuts. 


Tons gross. 


mental—Subject to Annual Survey.” The second, the 
| 8 boat ‘“ Diana II.,”” was recently constructed at 
| Southampton by the Birmal Boats, Ltd. The material of 
| build is an aluminium alloy, and the class assigned in the 
Register of Yachts is ‘‘ A—Speedboat ” “ For Service in 
Enclosed Waters—Experimental—Subject to Annual 
Survey.” 


PARTICULARS OF TESTING. 
The decline in ship construction naturally led to a corre- 
sponding decrease in the amount of ship and boiler stee! 


TasLe G.—Tonnage and Method of Propulsion. 


Fuel. 
——pe = aa 
Oil. 


Motors. Coal 


Tons gross. Percent.) Tons gross. |Per cent 











1,540,463 45,338,327 73-9 16,004,625 26-1 
1,666,385 44,876,570 71-9 17,458,803 28-1 
1,975,798 42,384,270 68-9 19,129,870 31-1 
2,714,073 41,862,181 67-1 20,518,195 | 32-9 
3,493,284 40,935,114 65-3 21,736,823 | 34-7 
4,270,824 40,514,719 64-0 22,752,583 | 36-0 
5,432,302 40,674,097 62-4 24,485,316 | 37-6 
6,628,102 40,358,396 60-8 26,048,997 | 39-2 
8,096,337 40,069,679 58-9 27,954,125 41-1 
9,431,433 39,289,061 57-2 29,433,740 42-8 


5 


are now included under the heading « 


tested by the Society’s Surveyors at home and abroad 
during the vear under review, the figures being :— 


Ship steel. Boiler steel. Total. 

Tons. ‘ons. Tons. 
Home 288,215 23,640 311,855 
Abroad .. 270,354 10,042 280,396 
Total 558,569 33,682 592,251 


The Society’s Surveyors recently completed the inspec - 
tion during construction of a large power station plant of 
50,000 kW capacity for the State Electricity Department, 
Monte Video. The steam turbines and electrical generating 
plant for this contract were supplied by the Metropolitar- 
Vickers Electrical Company, Ltd., Manchester, and the 
water-tube boilers by Babcock and Wilcox, Ltd. 

At the end of June there were 110 steel manufacturing 
firms in Great Britain and Ireland, and 419 in other 
countries, recognised by the Committee for the production 
of steel for use in the construction of ships and machinery 
intended for classification with Lloyd’s Register. 

The total length of chain cable tested during the year 


| under the Anchors and Chain Cables Act, 1899, at the 
Public Proving Houses in Great Britain, all of which are 
| under the superintendence of the Committee of this 


| national Convention respecting load lines. 
| ratification, 


During the year 57 yachts, of 11,910 tons, were con- | 
structed under the survey of the Society’s Surveyors, the | 


largest being the twin-screw motor yacht “‘ Alva,” 2383 
tons gross, built at Kiel by the Fried Krupp Germania- 
werft for Mr. W. K. Vanderbilt. In addition, the twin- 


| screw steam turbine yacht “ Savarona,” 4581 tons, was | 
| completed shortly after the period under review. 


vessel, which is the largest privately owned yacht in the 
world, was constructed at Hamburg by Blohm and Voss. 
Like the “ Alva,”’ she was built to the Society’s Rules for 
Steel Vessels, and both are classed as ocean-going ships in 
the Society’s Steamer Register Book as well as the Register 
of Yachts. Attention is also drawn to two interesting 
innovations in yacht construction which have occurred 
during the year. The first of them, the launch “ Quasi- 
Are,” was built under the supervision of the Society’s 





























Total steam Type of engines. Fuel. 
and motor - - , —_— — ——- ———_- ————- —— 
tonnage 
Year classed, Steam Steam Motors. Coal. Oil. 
including reciprocating. turbines. 
auxiliaries. | 
Tons gross. Tons gross. Tons gross. Tons gross Tons gross Percent.| Tons gross. [Per cent. 
1924-1925 1,311,277 894,807 114,009 | 302,461 671,405 51-2 639,872 | 48-8 
(all geared) ‘ 
1925-1926 1,324,789 575,984 146,354 602,451 418,503 31-6 906,286 68-4 
(all geared) 
1926—1927 967,062 405,280 168,557 393,225 297,948 30-8 669,114 | 69-2 
(all geared) | 
1927-1928 1,875,068 853,613 209,018 $12,437 631,240 33-7 1,243,828 66-3 
(all geared 
but one) 
1928-1929 1,737,736 784,046 167,337 786,353 600,270 34-5 1,137,466 65-5 
(all geared 
but one) 
1929-1930 1,804,246 856,357 100,486 $47,403 680,699 37-7 1,123,547 62-3 
(all geared) 
1930-1931 1,734,089 420,505 101,059 1,212,525 318,107 18-3 1,415,982 81-7 


(all geared) 


can burn either coal or oil in the furnaces of their boilers. 
A similar table, which we reproduce in Table G, embrac- 
ing all existing vessels of 100 tons and upwards, as recorded 


Pp 
Surveyors by Saunders-Roe, Ltd., of East Cowes. She is | r.p.m., 97-2 per cent.; 1500 r.p.m., 97-5 


built of steel, electrically welded, and has been classed in 


This | 





| 


| 
| 


| 
| 


} 
| 


| 
| 
| 


| tons. 


Society, was 169,752 fathoms, weighing 11,705 tons, in 
addition to a quantity of miscellaneous chains and samples. 
The number of anchors tested was 3443, weighing 3968 
At recognised Proving Establishments abroad 
53,131 fathoms of chain cable, weighing 5568 tons, and 
1937 anchors weighing 2554 tons, were tested by the 
Society’s Surveyors. 
> 
FREEBOARDS. 
During the past year freeboards were assigned to 33% 
vessels, which brings the total number of assignments by 
the Committee of Lloyd’s Register under the Merchant 


| Shipping Act, 1894, up to 26,907. 


INTERNATIONAL Loap Live CONVENTION. 


Reference was made in last year’s report to the Inter- 
Subject to 
the Convention will come into force on 
July Ist, 1932, and will apply to practically the whole of 
the merchant ships of the world. Many countries which 
are signatories to the Convention have already taken 
steps either for its ratification or to adopt certain of its 
rovisions, notably those relating to ships carrying deck 
oads of timber and to tankers. In the United States of 
America the national Committee of the Society is author- 
ised, upon application of the owners, to assign new Con- 
vention freeboards, under American law, to vessels holding 
the Society's classification, and during the year 78 such 
assignments were dealt with. Similar duties have been, 
or are being, undertaken on behalf of other authorities. 
Under the existing regulations, Lloyd’s Register has agree- 
ments with seven foreign countries under which assign- 
ments of free board are undertaken by the Society, these 
countries being Sweden, Denmark, Holland, Spain, France 
Japan and Belgium. 








A NEW WORM GEAR. 





At the forthcoming Commercial Motor Exhibition, a 
form of worm gear which has been tested in the Lanchester 
machine at the National Physical Laboratory with note- 
worthy results, will be shown. It is known as the Holroyd- 
Walker worm gear, and is being made by John Holroyd 
and Co., Ltd., of Rochdale. We hope to be in a position 
to discuss the design at a later date, but can do no more 
than give a few of the test figures at the present moment. 
Before doing so, we may mention that the new form of 
worm is claimed by the makers to give a larger area of 
contact than any other form, and to ensure the main- 
tenance of a permanent oil film under the heaviest loads. 
The gear tested at the N.P.L. was a standard product 
taken straight from the gear-cutting machine and assem- 
bled in the testing machine, yet after only two hours’ 
running it registered an efficiency of 97-6 per cent. Even 
at the maximum load and speed of 86 H.P. at 2000 r.p.m., 
that figure was maintained. The following results, showing 
the speed of worm and efficiency, are of interest :-—750 
r.p.m., 96-3 per cent.; 1000 r.p.m., 97-6 per cent.; 1250 
r cent. These 


were obtained under maximum load conditions, 


the Yacht Register ‘‘ Al—Electrically Welded—Experi- ' viz., about 850 Ib.-feet torque on the wheel. 
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Railway and Road Matters. 





THERE were general congratulations when, apparently 
as a result of the Highway Code, there was a reduction for 
the first quarter of the present year in the number of street 
accidents in London. The returns for the second quarter 
are not, however, as good. They show that 345 people 
were killed, as compared with 289 for the first quarter. 
Two hundred and thirty-one pedestrians were killed, and 
of those 110 are classified as having met their deaths 
while crossing the road without taking due care. 


In the London and North-Eastern Railway Magazine for 
October there is a description of an ingenious rail-lifting and 
laying skid, designed and developed by Mr. E. 8. Bradley, 
assistant district engineer, Darlington. The appliance is 
used for guiding rails into chairs during relaying operations, 
and consists of a skid in the form of an inclined plane pro- 
vided with notches, which prevent the rails from slipping 
back whilst being lifted with bars. The method is safe and 
rapid and requires comparatively little effort on the 
of the men. On a recent test a squad of seven men guided 
into position by means of skids forty-four 60ft. rails in 
seventy minutes, sufficient for a quarter-mile of track, six 
skids being used for the purpose. 


Tue Railway Returns for 1930 record that, exclusive 
of 556 engines in serviceable condition which had been 
stored and withdrawn from service, there were, in regular 
use, at the end of 1930, 90-45 per cent. of the steam locomo- 
tives available as compared with 91-26 per cent. at the 
end of 1929. The percentage in regular use of the total 
nurober in stock was 72-38, as compared with 73-26. 
The engine hours per steam locomotive in use, per week- 
day, were 11-80, as against 12-07, and the engine-miles 
run per steam locomotive in use, per weekday, were 99-90, 
as compared with 100-02. The corresponding figures 
for electric motor vehicles were 11-39 and 197-82, as 
against 11-19 and 192-56 respectively. We may add, 
in case the fact that 556 locomotives are withdrawn from 
traffic and stored should attract attention, that they form 
only 2-45 per cent. of the whole stock of locomotives. 


Ir is announced by Sir Henry Thornton, the president 
of the Canadian National Railways, that work on the 
Montreal Terminal plans of the railway will for the present 
be discontinued. Such a step has been rendered necessary 
in view of the serious decrease in the revenue of the rail- 
way, and the unsettled state of international finance, 
and the management, after conference with the Govern- 
ment, has decided to postpone further expenditures on the 
project. Operations will not be summarily stopped, how- 
ever, but work will be gradually diminished until there is a 
general improvement in business and financial stability 
warrants the completion of the plan. The viaduct and 
some features of the work will be completed. Excava- 
tion work and the demolition of buildings will be stopped. 
About 1500 men have been employed so far on the work, 
and the force will be gradually reduced as the work is 
slowed down. 

In view of the continued interest that is being taken 
by the international labour authorities at Geneva in the 
question of the provision of automatic coupling, it is 
instructive to note that the British record for accidents 
in coupling and uncoupling last year was six killed and 
351 injured. Those figures compared with two killed and 
356 injured during 1929, and an average of five killed and 
395 injured a year for the five years 1925-1929. What 
appears to us as instructive is that four of the fatal cases 
last year, also both those in 1929, and an average of three 
out of the average of five, were in coupling or uncoupling 
screw-coupled vehicles, i.e., where men have to go between 
the vehicles, as the attaching or detaching cannot be done 
with a coupling pole. Colonel Mount remarks, in his annual 
report for 1930, that all those four accidents could have 
been prevented had greater care been exercised on the 
part of the men concerned. 


AFTER being accepted by many in France as a solution 
of the problem of providing fast and frequent services 
on the railways, the rail-bus is now viewed with misgiving, 
since two accidents with wheels and tires showed that there 
must be something defective in its principle or design. 
The latest accident occurred during an official reception 
test on the line between Troyes and Bar-sur-Aube, when, 
while travelling at about 45 miles an hour, the front axle 
broke, the wheel became detached and a part of the flange 
tore through the bottom of the car. This has caused an 
investigation to be made into the behaviour of pneumatic 
tires on rails. Even if pneumatic tires were made with 
a conical thread it is doubtful if that conicity could be 
maintained except under very light loads, and in the case 
of the rail-buses now constructed the tires necessarily 
deform on the rail and spread and increase the pressure of 
the flange against the rail. It is, therefore, argued that 
this pressure puts a considerable breaking stress on the 
axle. This does not necessarily mean that the pneumatic 
tire for railways is condemned. The accident has, never- 
theless, shown that it will have to be adapted in an 
entirely different manner if it is to provide a sufficient 
margin of safety. 

Tue Railway Sub-committee of the Retrenchment 
Advisory Committee of India, mentioned in this column 
on October 16th, has already reported and very drastic 
measures are proposed. The Simla correspondent of 
The Times, cabling under date October 16th, says that the 
Sub-committee anticipates that railway earnings will 
fall short of the estimates by 10 crores of rupees 
(£7,500,000), and will not return to normal for some years. 
It seems that the question has been raised as to a suspension 
of the payment, as recommended by the Inchcape Com- 
mittee, of 54 per cent. on their capital into the general 
revenue of the State. No departure from that course 
is advised, and, consequently, the railways must 
increase their receipts or reduce their expenditure by 
13 or 14 crores. The Sub-committee proposes a sweeping 
reduction in the membership and staff of the Railway 
Board, especially in the accountancy and audit depart- 
ments; the abolition of the Railway Rates Tribunal, 
and the Central Publicity Bureau, and the reduction of 
the staff at the Railway Staff College. The staff on the 


railways is to be reduced to the 1924 level ; there is to be 
a graduated cut in salaries and wages varying from 3} 
to 20 p.c., and new appointments are to start at a lower rate. 





Notes and Memoranda. 


For the purpose of preserving a record of the names of 
the victims of the Japanese earthquake of 1923, a special 
oad was prepared by the Japanese Government Paper 

ill. The records were wrapped with oiled-silk and 
asbestos, put into air-tight fused quartz containers in 
which the air had been replaceed with argon gas as a 
preservative. The containers were then wrapped with 
asbestos, which was finally covered with carborundum. 
These precautions against chemical deteriorating agents, 
fire and physical stresses are hoped to preserve the records 
for at least 10,000 years. 

THERE has just been issued by H.M. Stationery Office, 

rice 3s., a report from the Forest Products Research 
zaboratory on the qualities of home-grown Douglas fir. 
An extensive investigation was carried out on specimens 
from Scotland, Wiltshire, and Wales. Some of the trees 
were as old as sixty years, and all had had a much more 
rapid rate of growth than timber from Western Canada. 
The growth was as much as 4-5} rings per inch, but it is 
suggested that under proper sylvicultural conditions the 
growth could be reduced to 14 or more rings per inch, 
which would be an improvement. The general inference 
from the report is that the timber is not so satisfactory in 
most directions as Scots pine. 

Berore the days of Faraday there were three names 
indelibly associated with the Royal Institution, states a 
writer in the General Electric Review. All three were 
household words in those days. The one was Rumford, 
the second Davy, and the third—whom Helmholtz called 
“one of the most profound minds the world ever pro- 
duced "—Thomas Young. Thomas Young was born in 
1773. He could read fluently when he was two years old ; 
he had read the Bible twice through before he was four ; 
at six he had learned the whole of Goldsmith's “* Deserted 
Village ” by heart ; in his youth he knew fourteen different 
languages. He had the most brilliant and original type of 
mind. He was a failure at school. 


Owe of the disadvantages of the original cathode ray 
oscillograph was the need for an anode potential of about 
30,000 volts. The Standard Telephones and Cables, Ltd., 
has, however, now developed a tube which will operate 
on 350 volts approximately. The electron stream is 
obtained from a heated filament as in the former case. 
The electron stream travels towards the anode by reason 
of the potential imposed. The anode consists of a disc 
having a hole in the centre through which a portion of the 
electronic stream passes. The deviations of this stream 
caused by the deflecting plates can be shown on a screen. 
Where a photographic record is required a higher anode 
voltage is necessary, as the rays at the lower voltage are 
actinically weak. However, the voltage is considerably 
lower than that required by the earlier Braun tube. 

AccoRDING to an American authority, when tannin is 
added to boiler feed water it is generally used in con- 
junction with soda to form the product, tannate of soda. 
The soda portion reacts with the temporary hardness of 
water to create chalk, and some bicarbonate of soda. The 
former is scale forming; the latter releases its carbonic 
acid gas under boiler temperature, and therefore induces 
corrosion of auxiliaries. Its reaction with the permanent 
hardness is to change the calcium sulphate into sodium 
sulphate (Glauber salt), which soon builds up a concen- 
trated condition in the boiler water, inducing foaming, 
i.e., wet steam. The soda in the reaction described is 
ionised from the tannin as a consequence. A kind of 
gel of tannate of lime is formed under these conditions ; 
but the gel so formed has a greater solubility in hot water 
than in cold, and releases by this means any scale-forming 
matter it may have gathered, and no longer exerts a 
protective colloid effect. 

In tests conducted by the Minnesota Highway Depart- 
ment, as reported by the Highway Research Board, con- 
crete aggregates and water were heated to give batch 
temperatures of 70 deg., 100 deg. and 130 deg. Fah. 
when discharged from the mixer. The temperature 
of the mixing water was considered most important 
on account of its higher specific heat. To obtain the 
same workability, as measured by the flow table, it was, 
says the Engineering News-Record, necessary to add more 
water to the warmer mixes. The concrete specimens 
were tested by compression and cross bending. Time of 
set was determined by making several flow specimens and 
testing them at different intervals. The results showed 
that the warmer the concrete the more rapid the setting. 
Strength tests—three, seven, fourteen and twenty-eight 
days—showed that the strength decreased as the tempera- 
ture increased and that less than half the difference in 
strength was due to the additional water in the warmer 
concrete. For additional tests made at the different 
temperatures using a constant water cement ratio, the 
twenty-eight-day transverse tests showed that concrete 
placed at 130 deg. Fah. lost approximately 20 per cent. 
of its strength. 

In addressing the Junior Institution of Engineers on 
the subject of ““ Commercially Pure Iron,” Mr. C. C. Berger 
recalled that the manufacture of commercially pure iron 
in the basic open-hearth furnace was first successfully 
accomplished by Dr. A. S. Cushman, who reported his 
discovery in 1911. The chief difference in its manufacture 
from that of mild steel, which in many respects is similar, 
is that, in producing ingot iron, as it is termed, the refining 
operation is carried further and all impurities reduced to 
a minimum, necessitating higher melting temperatures— 
at the time of pouring a deoxidiser is added. One of the 
large uses for the material is for welding rods and electrodes 
both for oxy-acetylene and are welding. A characteristic 
of the material is its critical range of working tempera- 
tures ; thus, if a small section, say, fin. square, be heated 
to about 2100 deg. Fah., and the heated tip bent back- 
wards and forwards continuously as it cooled, it would 
be found that when the temperature had dropped to about 
1900 deg. to 1950 deg. Fah., the metal would re 
quite brittle and would break off without bending; but, 
if a new bend be started immediately an inch or so back 
from this break and the working continued, it would be 
found that the brittle condition persisted until the tem- 
perature fell to about 1560 deg. Fah., but below that point 





the metal became perfectly ductile and malleable. 





Miscellanea. 





A seam of coal 10ft. 6in. thick has been struck near 
Beamish, Durham. 


Tue Sydney Harbour Bridge is to be formally opened 
on March 19th next. 


Work has just been started on the construction of a 
motor road to the summit of Mount Etna. 


A NEw pier is to be built at Durban, Natal, at a cost of 
£300,000. It will be 1200ft. long with a minimum width 
of 26ft. 


Tue electric supply plant at Canton, China, is being 
extended to 22,000 kW by the addition of another 6000-kW 
turbo-generator. 


A ractory for the production of ferrous and non-ferrous 
castings has been started in Vancouver by Wm. McPhail 
and Sons, of Glasgow. 


Some new oilfields have been discovered at Petitjean 
and Soul-el-Arba, in Morocco. One well is said to be pro- 
ducing 300 gallons a day. 

Tse new municipal baths at Watford have been com- 
pletely supplied with electricity for heating and power 
purposes and as a consequence are claimed to be a pioneer 
ing institution. 

Tests carried out by the Canadian Department of Mines 
have shown that the coal from Sydney district is emi- 
nently suitable for carbonisation by the Illingworth low 
temperature process. 

Ir is suggested that the United States Navy aircraft 
carriers “ Lexington’ and “ Saratoga” should be pur- 
chased by a private company and used for a commercial 
Transatlantic service. 


Ir is claimed that the hydraulic turbines being installed 
in the Diablo plant of the City of Seattle, Washington, 
are the largest water power units ever made. They are 
of 90,700 horse-power each. 

TxeE low-level pumping plant of the city of Montreal is 
to be extended by the addition of three pumps having a 
capacity of 30 million gallons a day. The city’s supplies 
will then amount to 360 million gallons a day. 

Unper the auspices of the Ministry of Railways of the 
Nanking Government, an International Engineering and 
Railway Exhibition is to be held by Chiao-tung University 
on the grounds of the University at Ziccawei, December 
12th to 27th. 

A .icuTuovuse for both marine and aerial traffic is to 
be put up at San Domingo, Dominica, in honour of 
Columbus. It is to be built to the designs of Mr. J. L. 
Gleave, of Nottingham, and, besides the main overhead 
beacon, will display an aerial cross of red light. 


Tue American air pilot, Major J. Doolittle, has suc- 
ceeded in flying from Ottawa to Mexico City, a distance of 
2500 miles in 12} hours. He flew in a biplane of only 
18ft. span, fitted with a supercharged engine of 540 horse- 
power. The actual flying time was 11 h. 45 min. 


Ir is estimated that when the Slave Falls power plant 
of the Winnipeg hydro-electric system, which is to have an 
ultimate capacity of 96,000 H.P., is finished, it will be 
possible to generate power at a total cost of 10-38 dollars 
per horse-power-year, and deliver it to the city at 14-04 
dollars. 

Some idea of the progress of extension in South Africa 
is reflected in the Electricity Supply Commission’s annual 
report recently published, which shows that during 1930 
the electricity extension schemes of urban local authorities, 
reported on by the Commission, involved a total capital 
expenditure of over £750,000. 


Ir is reported from Tokyo that the Mitsubishi Company 
has decided on the erection of a patent fuel manufacturing 
plant with an annual capacity of 400,000 tons to utilise 
the anthracite and bituminous coal from the Takashima 
Colliery. The patent fuel produced will be used for boiler 
firing purposes on the locomotives of the Japanese State 
Railways. 

A NEw fleet of eight large monoplanes is being built by 
Armstrong-Whitworth, Ltd., of Coventry, for Imperial 
Airways. They will each be driven by four Armstrong- 
Siddeley double Mongoose air-cooled engines, giving a 
total of 1400 H.P., and have been specially designed for 
taking off from aerodromes at a high altitude, so that 
they will be suitable for the African service. 


On Thursday, August 27th, the erection forces of the 
Phenix Bridge Company, engaged in erecting subway 
steel work at Twenty-sixth-street and Pennsylvania- 
avenue, in Philadelphia, erected in place in nine hours 
1016 tons of steel, involving seventy-one pieces, each weigh- 
ing a little over 14 tons. The work was done with a single 
erecting crane, and is believed to be a record for the 
amount of steel set by a single machine in one day. 


Tue Department of Scientific and Industrial Research 
has been empowered by the Government to make tests at 
the public expense of plants for the low-temperature 
carbonisation of bituminous coal. A copy of the pub- 
lished conditions for such tests is reproduced as an appendix 
to a report which has just been issued by H.M. Stationery 
Office, price 9d. The object of these tests is to place in the 
hands of those interested accurate technical data on the 
quality and quantity of yields, the throughput of the plant, 
the working temperatures, and the general ease of working, 
together with such other information as it may be possible 
to obtain under the limited conditions of the tests. The 
likelihood of commercial success can, however, only be 
judged after working a plant under a steady load for a 
long period, and in the light of complete knowledge of 
local conditions. The report deals with a retort erected 
by the Leicestershire (L. and N.) Coal Distillation Com 
pany. The retort is of the rotating type internally heated 
by hot gases. It was erected some years ago and has been 
used for carbonising various grades of coal. The retort 
worked smoothly during the test, and such difficulties as 
were experienced were largely due to the type of coal—a 
low-grade coal—used for this test. It should not be 
difficult to reduce or avoid these should it be desired to 
work commercially with this type of coal. 
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Inspiration and Perspiration. 


Epson is credited with the dictum that invention 
is ten parts inspiration and ninety parts perspira, 
tion. In his own work the difference was even 
greater. For several of his inventions someone 
else provided the inspiration, and the success he 
achieved was due to the fact that he never spared 
his own perspiration. He was a tremendous worker, 
endowed with a physical resistance to fatigue 
which far surpassed that of ordinary mortals. 
It was the sheer labour which he put into his 
researches, far more than intuition, imagination, 
or scientific reasoning, that led to achievement. 
He may be described not inaptly as an induc- 
tive inventor. He attained his goal by doing 
something to see if it worked. [f it did not, 
he did something else, and so on, till all means 
and methods that he or his staff could think 
of had been exhausted, or the end in view had 
been reached. There is, we believe, no evidence 
of the essentially scientific spirit in his work. 
He filled endless notebooks, but we have never 
heard it suggested that they are comparable 
with those of Faraday, and we know of no scientific 
papers by him that will ever be labelled “ collected,” 
like of those of Kelvin or Hopkinson. The world 
will remember him as a great inventor, but not as 
as a great scientist. In some quarters that may be 
regarded as a disparagement. It does not seem 
so to us. He produced things that were useful 
to mankind, and the fact that he did not do so 
by the highest rules of the game—by the intelligent 
application of science—is neither here nor there. 
Some people have said that he might have saved 
much labour had he made more use of scientific 
reasoning. It may be so. But labour was the 
very thing that he had to expend, whilst it is 
probable that he had not got a highly developed 
scientific mind. He used the faculty that Nature 
had given him and, as we have said, used it with 
benefit to his fellow men. 

Reflection, we suggest, will show that the 
Edison method is very common in mechanical 
engineering. Invention nearly always precedes 
science and mathematics. The fundamental rule 


lis “Do something.” 


In the whole domain of 
heat engines we cannot recall a single invention 
that sprang complete and perfect from a scientific 
idea. Even the separate condenser was only 
brought to reasonable efficiency after years of 
toil, and, as we all know, the earliest form of the 
Parsons turbine was full of scientific errors. The 
internal combustion engine has fought its way to 
the front over the scrap-heap. More science has 
been devoted to it, more researches have been 
carried out upon it, than upon any other prime 
mover, yet, to this day, small mechanical differences 
have more influence upon efficiency than a volume 
of learning. After years of inquiry, endless tests 
and libraries of scientific papers and discussions, 
the only method by which one may hope to find 
out the best form of the combustion chamber, 
pre-ignition chamber, hot bulb, or what not, is 
by toilsome experimenting. Foreigners who desire 
to sell licences in this country for the manufacture 
of heat engines manage to impress prospective 
purchasers with a great array of mathematics 
and science. They lead one to suppose that the 
invention is based on scientific principles. The 
fact is that the thing was made first and the 
principles discovered afterwards, and that if 
English engineers started to do things and to go 
on improving them from experience, they would 
reach the same end with more credit and less 
expense to themselves. The larger portion of 
any of the great research laboratories of America 
are conducted on the Edisonian method. Pure 
science may provide the starting point ; it gives, 
perhaps, an idea, or opens up a possible field. But 
the application to a useful purpose is only attained 
by “ perspiration.”” Years are devoted to the 
making of one device after another, improving 
a part here, removing a part there, scrapping, 
scrapping all the time, until something that can 
be made and is fit for the market when made 
results. It is a truism that no one ever knows 
what a new mechanical device will do till it is 
tried. That may seem to be a dreadful indictment 
of science, but every engineer will admit that it 
is a fact. One may say with certainty that no 
new thing will be completely satisfactory as it 
leaves the drawing board. No sooner is it made 
than some modification suggests itself. The 
human brain cannot visualise the perfect 
mechanism from the beginning. 

And the moral of that, as Alice would say, 
s “do something.” If there is anything in an 
idea at all, try it. If some object has to be attained 
and is worth attaining, be ready, even if there is 
no more than | per cent. of inspiration to expend 
99 per cent. of perspiration upon it. In recent 
years British engineering firms have exhibited a 
deplorable tendency to leave the hard work to 
other nations; they have spared themselves 
the perspiration and, after buying licences to 
manufacture, have been content to point out that, 
in many cases, the original inspiration was British. 
On the bad result of that course we have frequently 
commented and we are pleased to see, on the one 
hand, that speakers of eminence are giving us 
their support and, on the other, that there is an 
increasing tendency to look twice at foreign patents 
and to do the development work at home. We 
are so certain that British engineers and inventors 
can do as much and more than foreign engineers 
and inventors that we look with hopefulness to 
the revival of the self-reliance which was at one 
time their pride and their best asset. 


Electric Generators. 


THE recent display of early electric generators 
at the Faraday Exhibition held at the Royal 
Albert Hall served to indicate the remarkable 
strides that have been made in the generation of 
electricity since the first industrial machine de- 
signed by Wooldrich which was built and put 
into service in Birmingham in 1844. Towards 
the end of the year in which Faraday made his 
discoveries, Pixii built a small hand-operated 
dynamo which was soon followed by similar 
machines invented by Saxton and Clarke, but the 
electro-plating dynamo installed in Birmingham 
seems to have constituted the first practical 
application of Faraday’s work. The links in the 
chain between the early machines and those met 
with in modern power stations present features of 
interest, especially the ring armature generator of 
Gramme, which represented a great advance in 
the design of direct-current dynamos. Gramme 
and other early inventors had no means of arriving 
at the output of their machines before they were 
built, and the principles underlying satisfactory 








commutation, &c., were very imperfectly under- 
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stood. The foundations of dynamo design were 
laid by Hopkinson, Kelvin, and Kapp, who placed 
the matter on a scientific basis and abolished the 
unsatisfactory method of trial and error. The 
early A.C. machines introduced by Ferranti and 
Mordey did good work, yet, owing to the absence 
of a satisfactory motor and the poor performance 
of A.C. are lamps, the single-phase system had many 
opponents, but with the introduction of three-phase 
generators and motors the case for A.C. was greatly 
strengthened, and it has continued to make head- 
way ever since. Apart from the simplicity and 
robust construction of polyphase motors, marked 
advantages are associated with three-phase trans- 
mission, which is now practically the standard 
system of transmission throughout the world. 


With the introduction of the high-speed steam 
turbine electrical designers were set new and 
difficult problems, which formed the subject of 
many papers and discussions, and gave rise to 
much painstaking work. Although at one time 
the possibility of producing really large generators 
running at 3000 revolutions per minute appeared 
somewhat remote, improvements in materials, 
coupled with accumulated skill and knowledge, 
have resulted in the construction of machines for 
that speed, capable of developing 50,000 kW. 
At half this speed very much larger outputs are 
possible ; in fact, the only limitations to output 
at low speed are difficulties of transport, which 
also have to be taken into account in the design of 
high-capacity transformers and other plant. Large 
turbo-alternators of to-day are smaller, more reli- 
able, and more efficient than corresponding machines 
built even five or six years ago, and the improve- 
ments are largely attributable to better methods of 
ventilation, stronger rotor steels, lower losses, and 
improved methods of insulation. Some of the 
largest American generators are claimed to have 
an efficiency of over 98 per cent., which is near 
the efficiency of our largest transformers. While 
America holds the record for size, at the moment, 
this country holds the record for voltage. No firm 
other than C. A. Parsons can boast of having had 
a large 33-36-kV, 3000-revolution machine in 
operation for more than three years, although the 
significant fact cannot be overlooked that Ganz 
and Co. built very much smaller low-speed 30-kV 
machines many years earlier. High generator 
voltages have the effect of reducing the current 
to be handled by switchgear and cables. When, 
moreover, @ generator can be constructed to supply 
a transmission system directly, without the inter- 
vention of transformers, the sum representing the 
transformers and their housings and the capitalised 
value of their losses, less the additional cost of the 
high-voltage machine, can be saved, and it is a 
little remarkable, now that the reliability of the 
Parsons’ concentric winding system has been 
proved, that at present the sole demand for these 
extra high-pressure machines in this country 
emanates from Brimsdown. Perhaps in time to 
come Mr. Rosen or some other designer will find it 
possible to build a 66-kV machine, and thereby 
increase the field of the extra high-pressure alter- 
nator. In any case, there are indications that 
interest in these machines is increasing, for a con- 
tinental firm has built a 36-kV, 25,000-kW, 3000- 
revolution machine for the Langerbrugge station 
in Belgium, and quite a lot has recently appeared 
about high-voltage generation in the technical 
publications of America. On account of the large 
output of some of the American machines, there 
has long been a tendency to increase generator 
voltages in order to reduce the currents to be 
handled by switchgear, but 22-kV seems to be the 
highest pressure that has been reached. Progress 
in the direction of increased voltages in America 
is said to have been retarded by the introduction 
of the double-winding generator, which reduces 
switching difficulties. In these generators the coils 
which make up the three phases are divided into 
two circuits with high self-induction with respect to 
each other, and by connecting the two windings 
to separate bus-bar sections the eurrent to be 
handled by a circuit breaker is reduced to half 
what it would be with the ordinary arrangement. 
But desirable as the scheme may be from the point 
of view of reducing short-circuit currents and 
minimising switching difficulties, it obviously does 
not lend itself to the direct supply of 33-kV trans- 


mission lines or to low cost. 


Another American development which at present 
has no counterpart in this country is the applica- 
tion of hydrogen cooling to generators, as adopted 
on synchronous generators for some time. Believ- 
ing that any marked improvement in performance 
or size will probably only result from radical 
changes in fundamental design, the American 


Westinghouse Company has been making experi- 
ments with a special generator cooled in this way, 
and interesting conclusions have been reached. 
Windage losses are said to be reduced to 10 per 
cent. of the value experienced with air. For a 
given amount of active material, the rating of a 
hydrogen-cooled generator is about 25 per cent. 
greater than that of an orthodox machine ; corona 
has little, if any, effect on the insulation, and owing 
to the absence of oxygen fires in the generator 
cannot occur. Here, then, is another line along 
which the design of electric generators may 
develop, although in view of the possibility of 
explosion many may view the scheme with alarm. 
Still another idea, which up to the present no large 
electrical firm seems to have seriously considered, is 
the possibility of replacing the exciter by a simple 
rectifier, without moving parts or anything that is 
liable to get out of order. Efficient and reliable 
as the modern electric generator is, and ingenious 
as the designers have been, it is hard to believe 
that the state of finality has been reached, and that 
tmie will bring no very material change. 
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THOMAS ALVA EDISON. 


Tuomas Atva Epison, whose death at an advanced 
age occurred on Sunday last, was born at Milan, in 
Ohio, on February llth, 1847. In 1854 his parents 
moved to Port Huron, in Michigan, and there the child 
was sent to school for three months. That was all the 
actual schooling that he ever had, though his mother, 
who had herself been a school mistress, appears to have 
done her best to help him to acquire book learning. 
He did not, apparently, evince at that time any 
marked ability, but, like any ordinary boy, was 
exceedingly fond of playing practical jokes and of 
making experiments—especially with chemicals. As 
quite a young lad, he was accustomed to travel by 
train, each day, backwards and forwards between 
Port Huron and Detroit, selling newspapers so that 
he could make a few cents in order to buy chemicals. 
He also acquired a small printing press and edited, 
managed, printed, and sold a diminutive newspaper 
with the same object. A little later, he became 
interested in electricity, and he and a friend ran a 
telegraph line between their homes, using bottles 
hung from trees as insulators, and improvising instru- 
ments from any odd bits of material that came to 
hand. Then, a grateful station agent, or “‘ master,” 
as we should call him, whose little son he had, at the 
risk of his own life, saved from being run over by an 
advancing railway car, offered to instruct him in 
railway telegraphy. That was the real start of his 
career. In due course he became an unusually expert 
operator and filled many posts throughout the 
country for railways, newspaper agencies, &c. 

In the meantime he was continually studying and 
experimenting, under the stimulus of the publications 
of Faraday, for whom he had a profound admiration 
and many of whose experiments he repeated. An out- 
come of his investigations was that he invented several 
instruments, including a vote recorder and a “stock 
ticker.” As the result of a successful repair of a 
damaged tvircuit, he was made manager of the 
plant of the Gold Indicator Company, the business 
of which was to send out to numerous sub- 
scribers variations in the quotations of the price 
of gold, by means of Dr. Laws’ telegraph system. 
Then he and a man named Pope, with whom he was, 
temporarily, in partnership, invented a “gold 
printer” for recording gold quotations and the 
sterling exchange. Subsequently, together with a 
Mr. Lefferts, who was connected with the Western 
Union Telegraph Company, he invented several 
instruments, including a ‘‘ Universal Printer.”’ The 
result of the latter collaboration was that Edison 
received as his share a cheque from Lefferts for the 
large sum of 40,000 dollars. 

That was in 1870, when Edison was about 
twenty-three years of age. With the money, he 
started a workshop at Newark, in New Jersey, for 
the manufacture for Lefferts of “‘ stock tickers ” and 
their component parts. Quite at the outset he 
employed as many as fifty workpeople and had to 
run a night shift. He himself acted as foreman, 
night and day, only taking, perhaps, half-an-hour’s 
sleep three or four times during the twenty-four 
hours. It was a characteristic of the man, which 
remained with him throughout his active life, that 
he could carry on for indefinite periods, without detri- 
ment to his health, working continuously with a 
minimum of sleep. He could go on for several days 
and nights running, without any proper break for 
repose, and, incidentally, he expected his assistants 
to do likewise. It is recorded that, when he was 
fifty-five years of age, he asserted that, up to that 
time, the average length of his working day had been 
194 hours. 

To trace his career in detail, even through the com- 
paratively short period of his life that was spent at 
Newark, would require more space than we can devote 





to the subject. He continued to manufacture, and 








found it inevitable that he must invent in order to 
have something new to manufacture. At one time, 
so it is said, nearly fifty of his novelties were being 
made for sale at the Newark shops. Quite early, he 
was called upon to remodel the instruments and system 
of the Automatic Telegraph Company, of New York, 
a work which was satisfactorily effected. Later, he 
was concerned with duplex and quadruplex tele 
graphy, and in 1873 he patented an invention by 
which two messages could be sent over the same wire 
at the same time in the same direction, and to which 
he gave the name of diplex. Then, he was, while at 
Newark, connected, either in an inventive capacity or 
as manufacturer, with a call-box system for district 
messenger service, the mimeograph, and the Reming 
ton typewriter. He also began to experiment in the 
direction of telephony. While there he married Miss 
M. G. Stillwell. It may here be recorded that she died 
in 1884 and that, in 1886, he married Miss M. Miller, 
who survives him. 

In 1876 he moved from Newark to Menlo Park, a 
place with which his name is now more familiarly con 
nected than is Newark. He was, in fact, very widely 
known by the appellation of ‘The Wizard of Menlo 
Park.” There, he had, for a time, that which he had 
long craved—a period of quietude and undisturbed 
research in a properly equipped laboratory. Later, 
in 1887, he again moved ; on that occasion to West 
Orange. 

To give anything approaching a detailed or com- 
plete history of the remainder of his career after he 
left Newark would be quite impossible in a memoirs 
of this kind. So, too, it would be out of the question 
here to put on record a full list of the vast number oj 
things or subjects which engaged his attention at 
various times during his long life; nor shall we 
attempt todoeither. Some idea of their extraordinary 
diversity will be gained from what follows. 

He is credited with having been the first to apply 
the carbon microphone transmitter and the induction 
coil to the Bell telephone, thus greatly increasing the 
latter’s utility and applications. Then there were :— 
(1) The phonograph, with its developments, including 
the telescribe and the transophone, and a method ot 
reproducing records in numbers ; (2) the incandescent 
filament electric lamp, in connection with which he 
experimented with some 6000 kinds of vegetable 
fibres, principally bamboo, which his agents sought for 
and sent back to him from all parts of the world ; and, 
eventually, with “squirted” cellulose and metal 
filaments ; (3) a dynamo with a specially low internal 
resistance, and an efficiency of 90 per cent., and the 
use of mica as insulation between the segments of 
commutators; (4) the use of “‘feeders’’ led to 
different points in electric distribution systems to 
minimise voltage drop ; (5) the three-wire system of 
electricity supply, which, it is claimed, he devised 
independently and introduced ‘‘ about the same time ” 
as did the late Dr. John Hopkinson; (6) the nickel 
alkaline storage battery, which took some ten years to 
develop, and in connection with which he is said to 
have made no fewer than 50,000 experiments, the 
description of which filled 150 laboratory notebooks ; 
(7) a method of signalling electrically without wires 
from the ground to a moving train; and (8) the 
moving picture camera, or cinematograph, and. 
later, the kinetophone or talking motion picture 
machine. The foregoing were, perhaps, the best 
known, but there were hosts of others, including the 
tasimeter for indicating minute temperature changes, 
used for measuring the heat received from stars; an 
electrolytic, or chemical meter; a non-polarising 
primary battery; a magnetic ore separator; an 
electric locomotive—in 1880—and, later, a third-rail 
system of traction; an electric pen; an electric 
miners’ lamp; an electrically operated torpedo, and 
many more. 

In 1885 he constructed a helicopter, Mr. J. Gordon 
Bennett having given him a thousand dollars for the 
purpose of the experiment ; but though he fitted it 
with an engine using, as fuel, slip-paper converted 
into gun-cotton, he did not succeed in making the 
machine light enough to fly. With regard to it, he 
reported to Mr. Bennett that, if an engine that would 
weigh only three or four pounds to the horse-power 
could be designed, the helicopter would be a success. 
Many years after he remarked that he still believed 
that machines of the helicopter type offered the best 
chances of success. 

Another improvement attributed to him was the 
increase from 60ft. to 150ft. or more in the length of 
rotary kilns for the manufacture of Portland cement, 
as a means of greatly increasing their output. He was 
for some time, it may be said, interested in the 
cement industry, and while so occupied he devised 
a@ method of concrete-house construction by pouring 
between forms. 

He founded a company for the manufacture of 
dynamo-electric and other machinery of his design, 
and another for his lamps. The first public installa- 
tion of electric lighting with incandescent lamps is 
claimed to have been that carried out in Holborn, 
under his direction, by the English Edison Electric 
Light Company, from the generating station of which 
the London General Post Office, among other places, 
was lit. The New York installation followed it 
quickly. In 1881 Edison sent an exhibit of his elec- 
trical inventions to the Paris Exhibition of that 
year, and for it received a diploma and was made an 
Officer of the Legion of Honour. The dynamo that 
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he showed, which is described as being the largest 
that he or anyone else had built up to that time, 
weighed with its engine 27 tons, its armature alone 
weighing 6 tons. 

In the making of the discs for his phonographs, 
phenol was largely employed, and originally, as not 
a great quantity of that substance could be made from 
materials native in the United States, the bulk of 
that used in America was imported from England 
and Germany. On the outbreak of the Great War, 
supplies from those sources were cut off, and, rather 
than shut down his disc factories, he decided to manu- 
facture the substance himself synthetically. He 
accordingly studied the matter, decided what he con- 
sidered to be the best method of making it, and 
began at once to build a factory for the purpose. 
In eighteen days from the turning of the first sod, 
the factory was sufficiently advanced to produce 
1000 Ib. in a day, and within a month it was capable 
of turning out a ton daily. The surplus, beyond that 
required for his dises, was used for the preparation of 
aspirin and similar drugs. 

We might continue for a long time to refer to 
matters of one kind or another with which this extra- 
ordinary man was interested, directly or indirectly. 
Enough has been said, however, to show how exceed- 
ingly varied were his pursuits and how numerous 
were the paths into which his energies were directed. 
Between June Ist, 1869, when a patent was granted 
for his vote recorder, to about the middle of 1910, 
he applied for 1328 distinct patents. In addition, 
there were discoveries which were kept as trade 
secrets, and others which were left unpatented and 
given to the public. 

In July, 1915—that is to say, before the United 
States joined in the Great War—Mr. Josephus 
Daniels, the Secretary of the American Navy, wrote 
to Edison to inform him that it had been decided to 
form a Government Department of invention and 
development, to which might be referred “all ideas 
and suggestions either from service or civilian in- 
ventors,”’ the purpose being to utilise the natural 
inventive genius of Americans in order to meet the 
new conditions of warfare as shown abroad. The 
proposed body was called the Naval Consulting 
Board, and Edison was invited to preside over it, 
apparently without remuneration. He accepted, and 
many inventions and suggestions were passed in 
review, a number being accepted and acted upon. 
His own inventions during the period would not 
seem to have been equally fortunate. He is said to 
have given out that during the War he had himself 
made some forty-five inventions, “ all perfectly good 
ones,”’ he asserted, but not one of them was accepted 
by the naval officers, as he was a civilian ! 

Such, in necessarily brief outline, is the life story 
of one of the most remarkable and best known of men 
of his era. That he was a genius, few will be pre- 
pared to deny, but as to the exact position’ which 
will be assigned to him in history, only the future 
can decide. He had the gift of being able to attract 
to his service and to inspire with enthusiasm, large 
numbers of hard-working and capable assistants, but 
even that fact, which should be placed to his credit, 
has been cited egainst him by detractors among his 
own countrymen. They alleged that he picked the 
brains of others, taking the glory to himself, and that 
many of the inventions which bore his name were not 
his at all, or not wholly his. Every man who is 
obliged by the nature of his work to employ others 
in the prosecution and development of ideas, lies 
open to that charge. In the case of Edison, it is 
known that, whereas in a number of the inventions 
identified with his name, he was undoubtedly aided 
in the discoveries by one or more associates, yet the 
respect and admiration in which he was unmistakably 
held by the vast majority of his assistants, amounted 
almost to worship. That would hardly seem to 
accord with the accusation. On the other band, he 
was a man who was keenly alive to the uses of adver- 
tisement, and who was, to put it mildly, by no means 
averse from being in the limelight. In his later 
years he was accustomed to invite a concourse of 
newspaper reporters to visit him on his birthdays, 
and to them he used to recount his doings during the 
preceding twelve months. Moreover, throughout his 
life his leading thoughts were, “ Will it pay ?” 
“Are dollars to be made by it?” For that very 
reason perhaps he was satisfied with nothing but the 
very best in his work, and that of his factories. 
Throughout the United States he was regarded, 
almost universally, as the one man who could solve 
difficult problems successfully—as being endowed 
with almost magic powers—and, unlike prophets, he 
was certainly not without honour in his own country. 


Of the position that he will ultimately hold amongst 
the men who have conferred benefits upon the world 
by their inventions, it is as yet not possible to form 
an assured opinion. That he will always stand in 
the first rank cannot be doubted for a single moment, 
but that the world as a whole will allow to him the 
eminence which his countrymen give him is im- 
probable. He will not enjoy the universal regard 
which is given, for example, to two men whose names 
have recently been honoured—Faraday and Maxwell. 
He was essentially an American inventor, and his 
work and his methods appealed to ‘the American 
people to an extent which they did not and cannot 
appeal to other nations. In all his work he was an 
empiricist. He rarely approached research in the 





scientific manner ; he conquered problems by bring- 
ing to the assault huge forces and ceaseless physical 
energy, rather than by organised reasoning. His 
method of inventing the incandescent electric lamp 
is a perfect example. He set himself to examine 
and test every possible material that might be 
used for the filament. The tests he made amounted 
to thousands, and scores of men were engaged on the 
search for materials and the testing of them. In 
contrast to this plodding investigation, may be placed 
the intuition of Swan, a real scientist, who antici- 
pated Edison by the discovery of a suitable filament 
with but little labour. Edison employed a large 
staff ; Swan worked by himself. It is, too, uncertain 
that the claims for priority of invention which the 
Americans allow him are in all cases admissible. In 
the incandescent lamp he was certainly anticipated 
by Swan ; Hughes was his predecessor in telephony ; 
and we believe that projected motion pictures were 
first shown by Mr. Robert Paul. But when a balance 
is struck between what he actually did and what 
extravagant admirers claim for him, there is stil] a 
very large margin in his favour. Priority is a quality 
in invention upon which too much stress may be laid ; 
Swan himself said that there was no invention without 
antecedents. We must give as much honour to the 
men who bring to perfection immature things as to 
those in whose minds the ideas have been first 
engendered. For that reason, whatever the judgment 
of the world upon the character and nature of Edison’s 
work may ultimately prove to be, he will always 
command admiration as one of the greatest inventors 
of two centuries. 








Literature. 


The Tragedy of “R101.” By E. F. Spanner. 
London: E. F. Spanner, 9, Billiter-square, E.C. 3. 
Two volumes. Price £4 4s. net. 

Tue task undertaken in these two volumes is a review 

of the evidence laid before the Court of Inquiry 

into the cause of the disaster to the airship “ R 101.” 

The conclusions reached are that the findings of the 

Court were contrary to the evidence, and that the 

real cause of the disaster is to be found in the fact 

that the airship broke her back in the air as a conse- 
quence of serious structural weakness. 

The author, a well-known and self-avowed opponent 
of the airship in general, announced in January, 
1929, that he would write no more books about 
airships. Circumstances and events have, however, 
been too strong for him. He is by way of being a 
prophet whose prophecy has taken the wrong turning. 
In one of his several earlier works, Mr. Spanner 
foretold that catastrophe would overtake both the 
“R100” and the “R101.” He prophesied that 
these airships would fail from structural weakness, 
and indicated that in his view sufficient attention 
had not been paid to the ability of their structures 
to withstand the aerodynamic stresses that would 
be thrown upon them in flight. Actually, the 
“R100” survived a severely testing trip to Canada 
and back. The “R101” met with disaster as a 
result, according to the Court of Inquiry, of “‘ leakage 
culminating in a substantial loss of gas from one or 
more of the bags in the fore part of the ship.” 

Mr. Spanner maintains that the Court was misled 
by some of the testimony laid before it, and that it 
misunderstood or misinterpreted other portions of 
the evidence. Rabouille, the only actual eye-witness 
of the crash, was quite certain that the ship did not 
break up before she struck the ground. Leech, 
one of the survivors, received no impression that she 
broke in the air. The preliminary Committee of 
Investigation which examined the wreckage imme- 
diately after the disaster, and which included among 
its members Major Cooper, Inspector of Accidents 
to the Air Ministry, was unanimous in expressing 
the opinion that there had been no structural failure. 
Yet Mr. Spanner is quite sure that there was. He 
has fixed even the exact point at which it occurred, 
namely, between frames 8 and 9, which included the 
new bay added to the ship subsequently to her earlier 
trials. 

It is not our intention to follow the arguments 
which Mr. Spanner advances to prove that his view 
is right and that the Court’s is wrong. One sample 
will perhaps serve. Dr. Eckener, it may be recalled, 
gave impressive and powerful evidence in support 
of the loss-of-gas theory. How, it may be asked, 
does Mr. Spanner eliminate this, the testimony of 
the world’s greatest expert in the design and naviga- 
tion of airships ? The answer to that question will 
be found on page 129 of the first volume. It is to the 
effect that Dr. Eckener originally intended to give 
quite a different explanation of the disaster, but 
that before he presented his statement he had a 
private conference with Professor Bairstow which 
led him to advance an entirely different theory, 
a theory in accordance with Professor Bairstow’s 
own views. The evidence quoted in favour of the 
assertion that Dr. Eckener originally held views other 
than those which he expressed in detail after his 
private conference with Professor Bairstow seems to 
us doubtful to the last degree. It hangs upon a single 
remark made through an interpreter, a remark which, 








whatever Mr. Spanner may say, can be quite readily 


squared with Dr. Eckener’s subsequent statement. 
For the implied assumption that Dr. Eckener, had 
he been left free to express his original ideas, would 
have advanced a theory in any way supporting Mr. 
Spanner’s there is not a tittle of evidence. 

Mr. Spanner, we are abundantly sure, has no 
private ends to serve by his consistent opposition 
to the airship. He is an honest, downright and open 
enemy of all such craft, both on technical and com 
mercial grounds. There are others who feel on the 
subject much as he does, although they may not care 
to identify themselves with all the details on which 
he bases his opposition. The task undertaken in 
these two volumes is, however, not one into which 
personal prejudice for or against the airship ought 
to be allowed to enter. If it is worth while doing 
it at all—a point on which Mr. Spanner fails to 
convince us—it ought to be done in a judicially 
impartial spirit. Throughout his treatment of it 
Mr. Spanner appears determined to seek support 
for a previously conceived conclusion. His verdict 
is, proportionately, to be distrusted. 


The Electric Trolley Bus. By R. A. Bisnor. London : 

Sir Isaac Pitman, Ltd. Price 12s. 6d. 

In spite of their progress in this country and 
elsewhere, electric trolley omnibuses have hitherto 
received little attention in books on electric traction. 
Here, however, we have a volume which deals with 
these vehicles exclusively, and which would seem to 
meet a want, especially as the Royal Commission on 
Transport has suggested that the tramways are in a 
state of obsolescence. Compared with petrol vehicles, 
the author considers trolley omnibuses to offer 
decided advantages, and he maintains that it is a duty 
incumbent upon every Town Council faced with the 
problem of replacing an obsolete tramway system to 
consider carefully all the aspects of the trolley omni- 
bus before a single petrol vehicle is ordered. 

The author goes on to state that it is better to 
provide load for the generating stations than it is to 
increase the consumption of petrol, and thereby rob 
the coalfields of an important customer. Attention 
is drawn to the low maintenance cost of the trolley 
system, which also reduces noise, eliminates smell, 
and promotes comfort. In the opinion of the 
author, there is no reason at all why in time the 
trolley omnibus should not be universally employed 
for city transportation on regular routes. As an 
example of the success of a modern trolley omnibus 
system, Mr. Bishop cites that of the Wolverhampton 
Corporation, which operates sixty-six of these vehicles 
and sixty petrol omnibuses, all being modern vehicles 
of the four and six-wheel and double-deck type. For 
the year ending March 31st, 1930, the accounts showed 
a profit of £75,271 18s. 7d. on the trolley omnibuses 
and £26,236 12s. 3d. on the petrol vehicles, whilst the 
average working expenses were 10-38d. and 12-299d. 
per car mile respectively. 

In a chapter on the growth of the system it is shown 
that the electric trolley omnibus is no newcomer to the 
field of passenger-carrying services; indeed, as far 
back as 1888 experiments were made in Richmond, 
U.S.A. Mr. Max Schiemann, a German engineer, was 
responsible for a good deal of the early development, 
and between 1901 and 1911 installed the system in 
various parts of the Continent and in England. At 
the present time twenty-seven undertakings are 
operating trolley omnibuses in England, whilst 
twenty-eight other undertakings have parliamentary 
powers to operate. Even in London some progress 
has been made. An initial fleet of thirty-five six- 
wheel double-deckers have been put into service by 
the London United Tramways Company in the South 
of London, where 47 miles of tramway route are 
giving place to the trolley omnibus system. 

The book also shows what has been done in America 
and other parts of the world, and those who are faced 
with the problem of replacing obsolete tramway 
systems with something better should find the volume 
of great value. Apart from showing what has been 
done, however, and explaining the advantages of 
trolley omnibuses, the book also deals with the more 
technical side of the subject, and considerable atten- 
tion is paid to the trolley omnibus chassis. The volume 
concludes with a chapter on the Future of City 
Transport. 
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High-Pressure Feed Pumps at 
Bradford. 


THE super-pressure boiler installed by Mr. T. Roles 
in the Valley-road power station of the Bradford Corpora- 
tion was described in our issues of September 5th and 12th 
of last year, when the reasons which led to the adoption of 
the exceptionally high-pressure of 1100 lb. per square inch 
and a temperature of 800 deg. Fah. were fully explained. 
Briefly, the object in view was to allow the new turbine 
plant to exhaust at a pressure equal to that of the steam 
at the inlet of the existing turbines, or, in other words, to 
compound the old turbines by the addition of a high- 
pressure cylinder ahead of them. Nothing need be added 
to what we have already said about the boiler or the general 
advantages of the scheme, but a description of the feed 
pumps, which, needless to say, have presented special 
problems to their designers, can scarcely fail to interest 
engineers who are not antagonistic to high steam pressures. 

For feeding the new boiler there is an electrically-driven 
pump running at 2950 r.p.m., and a steam turbine-driven 
unit running at 4000 r.p.m. Both these pumps were 
designed and manufactured by Mather and Platt, of Park 
Works, Manchester, who have also supplied an electrically- 
driven steam reheater drain pump for handling condensate 
at a temperature of 549 deg. Fah. and running at 1450 
r.p.m. All three pumps work at constant speed, the tur- 
bine set being provided with a governor. The two boiler 
feed pumps are designed to give similar pressure output 
characteristics, and the electric set constitutes the main 
unit. In the event of the electric pump shutting down, 
owing to a failure of the supply or owing to any other cause, 
the steam set, which serves as a standby, is automatically 
brought into operation. Conversely, when the electric 
set is brought into service again, the steam set auto- 
matically shuts down. The norma] duty of each of the 
feed pumps is to deliver 75,000 Ib. of feed water per hour 
to the boilers at a pressure of 1250 lb. per square inch, 
with an overload of 50 per cent.—#.e., 112,500 lb. of water 





lay-out drawing, Fig. 4, the general arrangement of the 
two main f pumps and reheater drain pump will be 
understood. In order to avoid the feed heaters being sub- 
jected to the full pressure of 1250 lb. per square inch, 


approximately 25 lb. per square inch, and the temperatur: 
180 deg. Fah., whilst when the de-aerator is by-passed the 
water is taken from the hotwell at 10 Ib. per square inch 


and at 160 deg. Fah. The low-pressure pump increases 
the pressure to 190 lb. per square inch, and the water at 
that pressure passes through the two feed-water heater: 
in series. On leaving the final heater at a temperature of 
300 deg. Fah., the feed water passes into the high-pressure 
pump, where the pressure is increased to 1250 Ib. per square 
inch, a pressure margin of 150 lb. per square inch above that 
of the boiler being allowed for pipe friction, static lift, 
the loss through the economiser, and the pressure drop 
through the feed regulators. In order to prevent excessive 
temperature rise in the feed heaters and pumps on very 
light loads or when the boiler checks are actually closed, 
a certain amount of feed water is allowed to leak away to 
the hotwell, through a valve which is automatical!, 
and gradually opened as the pump dvtivery non-return 
valve descends on its seating. 

As regards the hydraulic characteristics of the pumps, 
the pioneer work of the makers is of interest. Some years 
ago, when boiler pressures began to show an upward trend, 
Mather and Platt realised the urgent necessity for produc 
ing a pump having a pressure output characteristic more 
suited to the special conditions of boiler feeding than that 
obtained from the type of pump in general use. Even in 
the early stages of increased pressure, water hammer, 
parallel operation, and starting-up troubles were becom- 
ing serious, and it was evident that, with still higher pres- 
sures, these troubles would become more acute. The 
problem of providing the most suitable characteristic was 
not confined to this country, for continental pump makers 
were confronted with difficulties of a similar kind. In 
America the main objection to the standard type of 
pump was the excessive rise in pressure from full load to 
no load, amounting in some cases to more than 30 per 
cent., and to overcome this trouble speed regulation was 
usually adopted. The unstable pressure output charac. 
teristic that was obtained with the normal design of 
multi-stage pump was entirely responsible for the troubles 
that were experienced in this country, and Mather and 
Platt claim to have been the first to supply boiler feed 
pumps which removed all the difficulties experienced, 
the special feature of the pumps being the stable pressure 

















Fic. 2—STEAM RE- 


each set is composed of high and low-pressure feed pumps, 
and the feed heaters are placed between them in the feed 
line. 
posed of two stages and a high-pressure pump composed 








Fic. 1—FEED PUMPS 


against 1200 lb. per square inch. By means of a stage 
tapping, each feed pump is also capable of supplying | 
1400 gallons of water per hour to the de-superheater at | 
250 Ib. pressure. 

From the half-tone engravings and the diagrammatic | 


ERECTED ON SITE 


of eight stages, whilst the low-pressure pump of the steam 
set has one stage and the high-pressure section four stages. 
| Two alternative conditions of pressure and temperature 
| on the suction side of the feed pumps have to be met. 
When the de-aerator is in service, the suction pressure is 


The electrical set has a low-pressure pump, com- | 





HEATER PUMP 


output characteristic that is provided. At constant speed, 
the pumps give a slight but continuous rise in pressure 
from full load to no load, so as to ensure good parallel 
operation at all loads, freedom from surging or water 
hammer in the feed range, and perfect ease in bringing a 
pump into commission, while others are operating on the 
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Fic. 3—CHARACTERISTIC CURVES 


same system. For some years past Mather and Platt have 
been supplying feed pumps of this type, which, we are told, 
are giving entirely satisfactory results. More recently 
the importance of this stable characteristic has been recog- 
nised on the Continent and in America, and it is becoming 
the practice for this special characteristic to be specified 
by power station engineers and consultants responsible 
for the installation of power plant. 

Both the steam and clsstaleniiiy driven pumps at 
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Bradford are designed to give this stable characteristic, 
and, as will be seen from Fig. 3, which relates to a test 
on one of these pumps, the pressure developed by the pump 
at full load output—#.e., 75,000 lb. per hour—is 1255 Ib. 
per square inch, whilst the pressure at no load or when the 
boiler check valve is shut is 1275 lb. per square inch, 
representing a pressure rise of 2 per cent. Similarly, 
from the overload condition to the no-load condition, the 
total pressure rise is seen to be 70 lb. per square inch, or 
5-8 per cent. Although the pumps operate as entirely 
independent units, they are, in order to ensure continuity 
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tarily acts as a fulcrum, the oil relay piston valve also | 
moves downwards, thus permitting oil from the oil cylinder 
to flow back to the sump. Owing to theloss of pressure in 
| the oil cylinder the throttle valve E then moves upwards 
and automatically regulates the amount of steam supplied 
to the nozzles to suit the reduced load, whilst the move- 
ment also causes the relay piston to be returned to the mid 
position by reason of the movement of the governor lever C. 


with all the water pressure removed an out-of-balance 
force of about 1800 Ib. is available for opening the valve, 
so that reliability of action is assured without the use of 
complicated relay gear. 

The steam stop valve of the turbine, shown at D in 
Fig. 5, is always fully open, and in order to admit sufficient 
steam to the blades to enable the turbine to commence 
running, the throttle valve E is kept sufficiently open to 


For any load on the turbine corresponding to the demand | 


on the pump within the limits of full load and closed valve | 


load, the governor is absolutely stable, and when the 
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FiG. 4—ARRANGEMENT OF FEED PUMPS 


of feed to the boilers in any emergency, capable of work- 
ing in parallel with complete stability at any load, so that 
in the event of future extensions to the station and 
additional feed pumps being called for, either of the 


existing pumps will be capable of operating in parallel 


with the new units. 
The turbine of the steam-operated set is a single impulse 


velocity compounded machine operating with steam from | 


the low-pressure boilers at a pressure of 190 lb. per square 
inch and 700 deg. Fah. At its normal speed of 4000 r.p.m. 
it develops 400 B.H.P. A special feature of the turbine is 
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Fic. 5—-GOVERNOR GEAR 


its constant-speed governor with an oil relay compensating | 
gear to damp out hunting and pressure surges in the pipe | 
line in the event of the demand of the high-pressure boiler | 
being suddenly reduced. A gear oil pump is driven by an | 
extension of the governor spindle and supplies the oil | 
cylinder, worm gear and Michell thrust ee at a 
pressure of approximately 15 Ib. per square in 

Referring to the drawing Fig. 5, if the oad on the | 
boilers is reduced, the speed of the turbine slightly rises and 
momentarily causes the governor spindle A to move down- 
wards. As the pin B of the throttle valve spindle E momen- 





turbine is stopped the relay piston valve is open to the oil 
cylinder. The governor itself is of the “* Monovel ”’ spring- 
loaded type designed for a mean speed of 800 r.p.m. with 
a@ guaranteed irregularity of +1} per cent., which has 
actually been obtained under working conditions on site. 
The stability of the pumps at any load coupled with the 
automatic water level control on the boilers renders the feed 
plant entirely automatic in operation, although in the case 
of emergency the check valves may be hand operated. The 
steam turbine pump, which, as we have said, serves as a 
standby, is constantly primed, and, by means of a current 
of hot water from the first stage of the electric high- 
pressure pump, is kept warm and in complete readiness for 
starting. On the delivery side, the standing pump is pro- 
tected by a non-return valve near the high-pressure 
delivery branch and is, of course, kept shut by the feed 
pressure. The standby pump is started up by an 
automatic valve in the low-pressure line steam range. 
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FIG. 6—-AUTOMATIC VALVE 


enable the speed of the turbine to be raised high enough 
for the governor to take control. In the event of the auto- 
matic valve opening abruptly, there is no possibility of a 
sudden rush of steam on the blading. The increasing speed 
of the turbine is accompanied by a rising oil pressure, 
which quickly but progressively increases the throttle 
valve opening, thereby enabling the set to run up to its 
normal speed rapidly and smoothly, and, owing to the 
hydraulic stability of the pumps, the turbo set will take up 
its load entirely automatically irrespective of what load 
has been released by the electric set. During actual tests 
on site the turbo set took up full load in this way in less 





than fifteen seconds, whilst when the electric set was again 
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Fic. 7--SECTION 


Like all the other high-pressure valves in the station, this 

automatic valve, which is shown in Fig. 6, was made by 

Dewrance, of London, in cdllaboration with Mather and | 

Platt. From the low-pressure pump delivery of the | 

electric set a water connection is led to a cylinder contain- 
ing a piston connected to the spindle of the automatic 
valve. The water is admitted to the upper side of the | 
piston at a pressure of 190 lb. per square inch, whilst live 

steam at about the same pressure acts on the steam valve | 
at the bottom of the spindle. There are, therefore, two | 
pressures acting in opposite directions, and since the 
diameter of the water piston is greater than that of the 
steam valve, as long as the water pressure is maintained 
by the electric pump remaining in operation the steam 
valve is kept closed, but when that set shuts down and 
| the water pressure falls the steam forces the valve 
open and thus starts the turbo pump. As will be gathered 
from Fig. 6, the automatic valve is of very simple design 
and is positive in action. Immediately the water pressure | 
falls below the normal value it commences to operate, and 


| of 1250 Ib. per square inch. 





THROUGH PUMP 


brought into operation the turbo set shut down within 
four seconds. 

As regards the steam re-heater pump shown in Fig. 2, 
live steam at approximately 1000 lb. per square inch is 
condensed in a reheater in order to reheat the steam 


| exhausted from the main high-pressure turbine before it 


passes into the low-pressure stages, and the object of the 
steam reheater pump is to extract the condensate, which 
amounts to 22,000-25,000 lb. per hour at a temperature of 
549 deg. Fah., and return it to the boilers at a pressure 
The pump is of special interest, 
for apart from the high temperature of the condensate 
with which it deals, the water is at evaporation point, and 
for that reason the suction or inlet must, of course, operate 
as a condensate extraction pump, whilst the delivery end 
must give characteristics essential to boiler feeding; in 
other words, it must behave in the same manner as the 
two high-pressure feed pumps described. The unit is 
entirely self-regulating, and when the load is changed it is 
unnecessary to adjust any of the valves. It works at 
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constant speed and the discharge pressure automatically 
adjusts itself to that required to feed the boilers: No 
float valve or other form of control is applied to the inlet 
side, the water being allowed to take up its natural free 
level relative to the pump inlet. 

All the pumps are of the multi-stage ring-casing type, 
and the middle bodies are securely held together by high- 
tensile steel longitudinal bolts. Owing to the high pressure 
and temperature with which they have to deal they are 
naturally designed on very robust lines, and that is particu- 
larly true of the reheater pump. When it is stated that 
there are several metals of widely varying coefficients of 
expansion either in direct contact with the water or other- 
wise affected by temperature, it will be realised that great 
care had to be taken to avoid excessive expansion stresses. 
The problem of preserving ing alignment without in 
any way restraining expansion, also called for careful 
attention, and many radical changes from the usual design 
of centrifugal pumps are to be found in this new plant. 
To allow the pump casing to expand freely at the working 
temperature without disturbing its alignment with the 
driving unit or without interfering with the rotor clear- 
ances at the impeller necks, hubs, &c., the casing and 
rotor are supported entirely independently, as shown in 
Fig. 7, which is a section through the high-pressure 
turbine driven pump. The spindle rotates in pedestal 
bearings, which are mounted directly on the bed-plate, 
whilst the pump itself is supported by feet cast on 
the sides of the covers and middle bodies which rest on 
bed-plate facings and are carried up each side of the pump 
as near the centre line as possible. The casing may there- 
fore expand in a vertical plane without disturbing the con- 
centricity between the rotor and the pump. The pump 
casing is registered with the bed-plate by means of radial 
keys in the feet at one end and a longitudinal key at the 
other end in the vertical centre line, and on the underside 
of the casing, an arrangement that ensures correct align- 
ment at all temperatures. Like the bearings, the stuffing- 
boxes are water cooled, and on the high-pressure units they 
are provided with special bushes arranged to take a supply 
of water at a pressure slightly in excess of that in the 
pump, but at a lower temperature. 

A slight leakage of sealing water flows into the pump 
through an annular clearance between the stuffing-box 
and the spindle and this contra-flow of low-temperature 
water which passes partly into the pump cal anny 
towards the gland—whilst the remainder finds its way out 
vid the leak-off connection—prevents the high-temperature 
water in the pump reaching the gland packing rings. In 
no case does the water at the gland packing rings exceed 
28 lb. per square inch or a temperature of 200 deg. Fah. 
on any of these high-pressure pumps. 








The Outlook in the Shipbuilding 
Industry.* 
By J. McGOVERN, President. 


WE are only too well aware of the perilous condition of 
many of our establishments, which through no fault of 
their own are experiencing an unparalleled lack of orders. 
The enormous reduction in volume of overseas trade has 
immobilised a large proportion of the world’s fleets, and 
until the more modern vessels of this laid-up surplus are 
again in employment the prospects for new construction 
appear to be the supply of a limited number of special type 
vessels and any urgent emergency repair and recondition- 
ing contracts. 

One of the major contributory causes of the difficulties 
at present confronting us may be attributed to the granting 
of State subsidies by various countries for the construction 
and operation of their shipping and the protective legisla- 
tion applied to their fleets. This may be seen from the 
latest returns of Lloyd’s Register, which indicate that since 
1914 British shipping has increased by about 6 per cent., 
whereas the tonnage for the rest of the world shows an 
increase of 42 per cent. We now own about 29 per cent. of 
the total world tonnage, as compared with 40 per cent. in 
1914. Inso far as these subsidies are reasonable to provide 
necessary new facilities for transport which would other- 
wise be unobtainable, no exception can be taken ; but it is 
scarcely to be expected that this support can be other than 
temporary when founded on an uneconomic basis. Accord- 
ingly I anticipate an improvement in our potential position 
in the future when the monetary drain of such subsidies 
is felt by those concerned. 

As regards the modernity of the tonnage afloat, the 
following abstract from Lloyd’s returns roughly indicates 
the position of the six leading countries respecting tonnage 
not over ten years old :— 


Per cent. of 

Tons. Fleet. 
Great Britain .. .. .. 9,000,000 . 44-5 
United States of America . . 963,000 . 9-3 
Japan .. ae 934,000 21-9 
Germany 2,125,000 50-3 
Norway 1,942,000 47-7 
France 1,166,000 33-2 


These fleets represent the approximate post-war pro- 
grammes of the various leading countries, and while vessels 
of earlier build than the above retain some earning capacity, 
in view of the striking advances made in efficiency since 
the war period it is reasonable to expect that the replace- 
ment of the older tonnage will begin as soon as confidence 
in future trade prospects is restored. There is in existence 
no less than 114 million tons of old shipping over twenty- 
five years of age, the major proportion of which may be 
regarded as obsolete. This represents a quite respectable 
replacement programme. 

In addition to the normal replacement of tonnage due to 
obsolescence, a further annual total in the case of British 
tonnage of some 350,000 tons is lost and broken up. 
Owing to present abnormal conditions the new tonnage 
required to make good this loss is not being built ; future 
orders are therefore steadily accumulating. In general, 
shipbuilding tonnage output figures fluctuate approxi- 
mately in cycles of six to seven years, and the present crisis 








* North-East Coast Institution of Engineers and Shipbuilders. 
Extracts from the presidential address, delive Friday, 
October 16th, 1931. 








is accentuating the fall of what would probably be a period 
of declining output. The tonnage total at the end of this 
year will show a bir 4 marked drop to about 1} million 
tons as compared with a normal total of nearly 2} million 
tons. The war years, and the present political and 
financial troubles, render difficult any forecast approaching 
accuracy. 

The need for efficiency in the conduct of our affairs has 
been stressed ad nauseum, but the method of obtaining 
increased efficiency is by no means obvious or agreed. 
Reduction of expenditure has its limits, and the proportion 
of total cost which can be thus effected by a builder is only 
a small part of the cost of building a ship, partaking as 
that does very largely of purchasing and assembling a 
multitude of items obtained from many districts. Our 
skilled personnel has already contributed much larger 
sacrifice than the unskilled men in the sheltered occupations 
and our industry possesses a larger percentage of unem- 
ployed than in any other trade. 

In addition to foreign subsidies we have to compete with 
countries where the standard of living and social services 
fall far below our own, and where raw materials can be 
obtained at some 50 per cent. of their cost here. Con- 
tinental steel plates, for instance, may be bought for £5 
per ton, whereas the British price is £8 net. 

A further feature of present-day business is the growing 
percentage of work that can only be obtained if very 
extended terms of payment are provided, which in these 
times of uncertainty increases the difficulty of securing 
suitable financial arrangements. The majority of members 
present are fully aware of these handicaps, and will agree 
that it is desirable to give a wide publicity to the facts. 

The closest contact with our sister institutions obviously 
has many advantages, both from the utilitarian and social 
point of view ; indeed it may be possible that, as with other 
societies, one central institution with local offices for the 
discussion of subject matter may be our ultimate destiny. 

I would emphasise the importance of the study of relative 
work accomplished by the leading foreign engineering and 
shipbuilding societies. It is regrettable that so much 
highly valuable data is largely lost to us, due to financial 
obstacles in the translation and circulation of these papers. 
Nor should the work accomplished by aeronautical, 
metallurgical and kindred societies be lost sight of; the 
correlation of model experimental work in air and in 
water on propellers, wind resistance, streamline forms and 
other subjects, the production of improved heat-treated 
and other special steels, are subjects having a definite 
practical bearing on our technical problems. 

The prolongation of unemployment, amounting to some 
67 per cent. of the usual total engaged among the bulk of 
our expert rank and file, with consequent loss of skill and 
tendency to drift, whenever possible, into other centres and 
occupations ; also the lack of financial inducement for the 
best classes of apprentices to come forward for training, 
may have serious effects upon our ability to compete with 
other nations in the years to come. One of our great 
traditions and our principal business asset is quality of 
workmanship and technical excellence, and it is from 
institutions such as ours that guidance should be sought 
in the matter of maintaining these standards. I would 
appeal for every possible encouragement to those who may 
find present conditions and prospects disheartening. 
Excellent facilities are provided in all the large centres 
on the North-East Coast for obtaining the technical 
instruction which is an essential part of a good training, 
and advancement and remuneration can reasonably be 
made to depend on the use made of such facilities. 

I have referred to this question of trained personnel, 
believing it to be worthy of serious consideration in its 
effect on our future, which I am confident will be assured 
if we realise that now is the time to be making our plans. 
It has been said that we have a happy facility for muddling 
through our difficulties; but with whatever truth this 
may apply to matters political, the development of ship- 
building and engineering technique abroad has empha- 
sised the danger of a policy of inertia in this direction. It 
is, for instance, surely a matter for regret that we have been 
paying to foreign countries considerable annual sums for 
patent rights for the manufacture of heavy-oil engines in 
spite of the pioneer work of Akroyd. 

This Institution has a particular duty towards new 
research work and to the exchange of ideas and experience 
obtained in our works, namely, to focus the attention of 
industry on the possibilities of such original work. Unfor- 
tunately the economic condition of industry has changed 
to such an extent that in most cases financial considerations 
set a limit to the individual ability to develop new ideas, 
and as a result we have concentrated our forces largely in 
such establishments as the National Physical Laboratory, 
which has been responsible for so much valuable work on 
behalf of shipbuilding and engineering. We have, of 
course, a few firms possessing their own experimental 
establishments and research staffs, whose work is naturally 
privately retained as a commercial asset. 

It is interesting to speculate on the development of this 
scientific research work and whether or not progress would 
be better assured by the creation of a large centralised 
establishment at the service of all members who are with- 
out special facilities of their own. Such a central research 
station would be controlled by the industries which it 
served, free from direct Government administration, and 
our institutions would form the means of distribution to 
our technical staffs. 


Co-ORERATION WITH SHIPOWNERS AND OTHERS. 


In this outline of the work before us reference must be 
made to the need for the closest possible co-operation with 
those who use our products in the world’s trade. We have 
fortunately been favoured from time to time with the 
experience of shipowners as subject matter for debate at 
our meetings, and I believe that at least one such paper 
annually would be of mutual benefit. The specialised type 
of vessel running on regular routes, to the exclusion of the 
general trader, is an instance where future development 
can be assisted by such discussions. 

The science and art of our twin industries of shipbuilding 
and engineering have expanded considerably in the span 
of three score years and ten of living memory from the days 
when the average cargo vessel was under 200ft. long and 
the ge grey. engine was not yet introduced. In 
October, 1861, just seventy years ago, H.M.S. “ Warrior,” 
a notable advance in shipbuilding, ran her trials with 





boilers working at 22lb. per square inch. We are no 
longer seriously concerned with how to build for strength, 
how to “make it go,” how to achieve some degree of 
reliability ; it is now a question of giving a degree better 
than some one else or some previous “ best.’’ We are on 
the point of achieving the 1000ft. ship having a machinery 
installation undreamt of in the early days; but we 
are assured that her construction is controlled, not so 
much by technical difficulties, as by financial limitations 

You will not be inclined to disagree, I imagine, when | 
emphasise to our scientific workers the importance of thi. 
financial aspect, which in actual practice controls ow: 
decisions to an ever-increasing extent. We are all broad], 
familiar, for instance, with the principle of designiny 
structures and their parts for a given strength on a mini 
mum weight of material; but the commercially wel! 
designed girder employs more material than the basi 
minimum, Such problems as the spacing of stiffeners an: 
the size of panels of unsupported plating and other detai! 
are much affected by such mundane factors as labour rate 
and to make any pretence to economical design without ; 
fully informed consideration of such questions is to court 
the loss of much-needed work to others who are bette: 
equipped commercially. 

In the matter of the direction and organisation of tl) 
industry as a whole it is scarcely possible to over-emphasis: 
the importance of a sound policy in view of the present ani 
aio as demand for tonnage in relation to the facilitic 
available for supply. A large increase in output capacit) 
was made during the latter part of the war period to fulfi! 
the national need for ‘‘ ships and more ships,”’ and there ha- 
been simultaneously a marked decrease in the period o1 
time required to complete a given amount of work. 

Unity of effort is essential for the furtherance of « 
definite progressive policy. A small start has been mac: 
in the elimination of superfluous establishments, but a 
very great deal remains to be done. If we are to limit ow 
capacity for output it is a natural corollary that the indi 
vidual establishments should be assured of a reasonabl, 
even flow of work, and it is thus conceivable that th« 
diversion of certain contracts to yards in immediate need 
of work might be advisable. 

We should maintain a definite minimum standard of 
organisation and equipment, and in external, political or 
other questions we should speak with one voice throug! 
the central organisation. Matters such as negotiations 
with combines controlling the supplies of raw materials, 
national wages scales, schemes for giving the rank and file 
&@ more direct interest in the prosperity of our yards, and 
finally the creation of a financial organisation to provide 
extra facilities for contracts only obtainable on extended 
terms of payment, these all come within the scope of such 
a bureau. 

In so far as it is proper for us to discuss the subject ot 
policy, I believe that such deliberations would be of material 
assistance. Seemingly Utopian schemes are apt to incur 
ridicule ; but they are none the less worthy of discussion ; 
it is often the case that the pure science of to-day becomes 
the applied science of to-morrow. The principles of fair 
competition and liberty for individual development must 
be ted; it would also be essential, in order to retain 
general confidence, to avoid any artificial raising of prices 
through restrictive means. However great the present 
difficulties, they will surely be overcome if we apply our 
selves seriously to their solution. By steadfastly following 
the example of such worthy pioneers of our industry's 
progress as our late colleagues, Sir Charles Parsons, Andrew 
Laing and Sir Archibald Ross, the shipbuilding and engi 
neering industries of this country will once more regain 
their former importance. It is up to all of us to see that 
no stone is left unturned to achieve that end. 








METALLURGICAL FURNACE APPLICATIONS 
OF PULVERISED FUEL. 


In the course of a paper on the application of pulverised 
fuel firing to the foundry industry, delivered to the London 
branch of the Institute of British Foundrymen on Thurs 
day, October 15th, Mr. W. Boon gave some figures of 
operation of pulverised-fuel fired malleable melting 
furnaces, chilled roll melting furnaces, malleable annealing, 
core ovens, and some curtailed results on rotary melting. 
In a malleable iron air furnace, which seemed to be an 
ideal application for pulverised fuel, the fuel to metal- 
ratio varied Letween 2-5 to 1 and 3 to 1, using a raw fuel 
costing about 17s. per ton in the Midlands, and having a 
volatile content of 33 per cent., fixed carbon 60 per cent., 
sulphur 0-84 per cent., ash 7 per cent., and a moisture 
content of about 8-2 per cent. A similar furnace, hand 
fired, would use best top hards costing about 24s. per ton 
and giving a fuel ratio under best conditions up to 2-25 
with a melting speed of about thirty minutesper ton. With 
pulverised fuel firing the melting speed was increased to 
twenty minutes per ton. Records, covering a long period. 
of fifteen pulverised fuel fired annealing ovens, each of 
25 tons capacity, dealing with black heart malleable, 
showed that the average coal consumption was 6 cwt. per 
ton of finished castings, using the same cheap coal. With 
hand firing the same furnaces, doing the same work, the 
coal consumption per ton was 10 ewt. of best top hards. 
In white heart malleable annealing the consumption of 
coal would be relatively higher, because of the higher 
temperature used, and the fact that the white heart 
castings were packed more firmly in the boxes to prevent 
distortion than were the black heart. The temperatures 
for the black heart and white heart annealing were 850 deg. 
Cent. and 980 deg. Cent. respectively, and the pulverised 
fuel consumption per ton of finished white heart castings 
might be as much as 22 cwt. Results in the application of 
pulverised fuel firing to core ovens had been such that on a 
26 per cent. fuel reduction an increase in core output up 
to 50 per cent. had been achieved in the same ovens. The 
application was comparatively simple, the original flues 
being utilised with a simple t of burner projecting 
directly into the flue. Access to flues of this character for 
the removal of the fine ash which accumulated was neces- 
sary, of course, and there was ample opportunity and time 
as a rule for the removal of any accumulation. 
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An Electrical Generator for 
Geophysical Surveying. 


For some of the electrical methods of geophysical 
surveying, it is necessary to use a greater power than 
can be conveniently supplied by batteries or accumulators. 
Consequently, some form of self-contained generating 
unit must be used. Since the geophysical survey party 
may have to travel many miles in undeveloped country, 
providing its own transport, it is essential that the unit 
shall be light, while, under such conditions, it is obvious 
that it must also be exceedingly reliable if it is to serve 
its purpose adequately. 

In an engraving on this page we illustrate a petrol 
engine driven alternator supplied for the purposes of 
geophysical surveying by Haslam and Newton, Ltd., of 
Derby. The light construction of the unit can be observed 
from the illustration. The weight, in fact, is only 101 Ib., 
inclusive of the tubular steel guard and frame and the 
field regulator. The engine is a Stuart light-weight petrol 
engine running at 1880 r.p.m., and the alternator gives 
single-phase high-frequency current of 533 cycles per 
second at 80 volts and has a capacity of 350 watts. The 
unit shown, which is one of a range suitable for a variety 
of geophysical purposes, is light enough and small enough 
to be easily portable in the field, while, at the same time, 
it is robust enough to stand plenty of rough service. The 
firm claims that the electrical supply is steady under the 
worst conditions, both speed and voltage remaining con- | 
stant; that the mechanical and electrical efficiencies 
are high, and that the machine can be transported by rail 
without any special packing. 








Safety Valves. 


Iw the course of a paper on “ Safety Valves,’ which was 
read on Tuesday, October 13th, before the Institute of 
Marine Engineers by Mr. Donald MacNicoll, the author 
dealt very fully with the history of the safety valve and 
its modern development, describing and illustrating past | 
and present practice in both naval and mercantile ship | 
designs. At the close of his paper, after discussing the | 
requirements of the modern high-duty water-tube boiler, | 
Mr. MacNicoll put forward a suggested modification to 
the present rules which, he thought, might well receive the 
careful consideration of the Board of Trade, Lloyd’s, and 
the British Corporation, and marine engineers and engine 
builders. The proposed modification is summed up under | 
the following two headings :— 


Safety Valve Area.—The minimum safety valve area 

should be that determined by the following formula : 
1-25 H 
P 
where A=total area of safety valves in square inches ; 
H=heating surface generating in square feet ; 
P=absolute pressure in pounds per square inch. 

This formula being based on an evaporation of 5-5 lb. 
per square foot of heating surface, the area must be | 
increased wherever the rate of evaporation for all purposes 
exceeds this amount at full power in the ratio of the 
increased evaporation to the basic as under : 
125H E 

P “5-5 
where E =estimated evaporation per square foot of heat- 

ing surface. 

In addition, if the safety valves have to pass superheated 
steam the area must be increased in the ratio of the specific 
volumes. 

The complete formula would thus be: 


A= 


A 





12H E 
A= P x 5g *R 


where R=ratio of specific volumes. 








| while paying a tribute to 


| those of Herschel and Burgoyne. 





These particulars apply 
valves. 
area is, of course, reduced relative to ordinary safety valves, 
as may have been approved for the particular type of high- 
lift safety valve. 

In submitting safety valve plans, the builders should 


to ordinary types of safety 
Where high-lift safety valves are employed the 


state the full power of the ship; the evaporation for all 
purposes at the full power; the kind of fuel, quantity and 
calorific value to give the full power evaporation, but 
under accumulation trial conditions relative to feed tem- 
perature. 

Accumulation Trial.—The accumulation trial should be 
run with feed on and feeding at the rate of the evapora- 
tion. As soon as the estimated amount of fuel is being 
consumed, the accumulation trial will commence and last 
for 15 min., during which time a constant level of water 
must be maintained. The pressure must not exceed by 
10 per cent. by gauge the pressure for which the boiler is 
suitable. If the pressure exceeds this amount larger safety 
valves must be fitted. 

If there is any difference of feed temperature during the 
accumulation trial as compared with conditions that will 
obtain when running in service, adjustments should be 
made to ensure that the actual service evaporation is being 
passed. 

The adoption of the proposed formula, the author holds, 
would effectively ensure that suitable sizes of safety valves 
would at all times and under every conceivable condition 


be fitted. 








SIXTY YEARS AGO. 


Fresh from a visit to the Motor Show, with its un- 
mistakable evidence of the great progress which has been 
made in transport, whether by road, sea, or air, since the 
perfecting of the high-speed petrol engine, it was with 
interest that we alighted, in our issue of October 27th, 1871, 
on Lieut. R. E. Crompton’s racy description of a trip he 


| made from Ipswich to Edinburgh with the “‘ Ravee,”’ one 
| of four road steamers which Mr. Thomson contracted to 


build for the Indian Government, and which were con- 
structed by Ransome, Sims and Head, at Ipswich. The 
first engine to be completed, the “ Chenab,” gave trouble 
with her “ pot” boiler, and in the “* Ravee”’ a “ Field” 
boiler was used. With coal and water the engine weighed 
about 14 tons. She had two 6ft. diameter driving wheels 
and a leading steering wheel, while her ine had cylinders 
8in. in diameter, with a 10in. stroke, and ran at 157 r.p.m. 
when making a road speed of 10 miles per hour. The 
engine was fitted with a two-speed gear. The double- 
deck omnibus was supported on two broad wheels placed 
at the centre, and with the tools and accessories it weighed 
5 or 6 tons. During the test run the boiler was sorely 
tried by the brackish water it was necessary to use on some 
occasions, and priming ensued. In a leading article we 
severely criticised the designs of the engine, which, we said, 
were all wrong in principle from first to last. We advocated 
lighter engines and higher — with greater flexibility, 

ieut.—now Col.—Crompton’s 
straightforward and honest report of a trip which was not 
without event, but was immune from accidents and 
breakdowns. In an obituary notice we mourned the loss 
of Charles Babbage, the mathematician and maker of 
calculating machines, and of Sir Roderick Murchison, the 
great geologist, whose two deaths had so closely followed 
Marine engineering 
was well represented in this particular issue of THE 
ENGINEER, the first article being by Macquorn Rankine 
on the subject of “Journal Friction in Steam Engines 
and the Effect of Multiple Cylinders,” while in our Supple- 
ment we illustrated the twin-screw engines of the steam- 


| ship “* Magloria,” which were made at the North-Eastern 


Marine Engineering Company's Sunderland works, to the 
design of Mr. Allen. The engines operated at a pressure 
of 40 lb. per square inch. 






A Novel Universal Joint. 
| ~ a 
| We recently received for inspection from Edward G. 
Annely and Co., Ltd., of 4 and 5, Silk-street, E.C. 2, a 
| universal joint, manufactured by Emde and Meissner, of 
| Solingen-Weyer, Rhineland, under German and foreign 
| patents. The joint, which is illustrated by the accom- 
| panying drawing, was first designed for a special 
|machine in the firm’s works, and has proved so 
successful in service that it is now produced in 
standard sizes for the transmission of large and small 
torques at speeds up to 10,000 r.p.m. The particular 
| types of joint herewith illustrated are designed for large 
torques at medium speeds, a small difference in design 
being made for smaller torques at higher speeds. 

As will be seen from the upper drawing, the main parts 
of the joint are the lower ball member and the upper socket 
member. The ball is slotted to receive the semi-circular 
saddle piece which carries at either end a hemispherical 
depression, forming a half seating for the pivot ball, the 
other half seating being provided in the periphery of the 
cover. The shape of the slot is such that either member 
of the joint can be inclined at an angle of 40 deg. to the 
centre axis. Within the ball member there is an oiling felt 
for lubrication, and the whole joint is held together by 
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the screwed ring, which engages with the cover. All 
six parts of the joint, the ball and socket members, the 
pivot balls, the saddle piece, and the cover and screwed 
ring, are made in steel and are hardened and ground. 

The combined movement which is given by the spherical 
surface of the ball member and the transverse sliding 
movement of the saddle piece in ite slot, gives a universal 
motion whilst transmitting power through the medium of 
the two-pivot balls. The joint is totally enclosed, all power- 
transmitting members being protected by the cover and 
its ~~ The joint we have described is made in standard 
sizes for machine tools and variouwS other industrial 
applications, which embrace speeds from 150 up to 
8000 r.p.m. A similar type of universal joint has, 
we understand, also been specially manufactured to 
standard German designs for automobile work, such as 
eardan shafts, and it is made in six different sizes for 
shafts having diameters from 25 mm., or about lin., up 
to 50 mm. or approximately 2in. We show in the lower 
part of our illustration a section through such a joint, 
which is furnished with a splined coupling and a flange, 
the whole of the working parte being enclosed in a grease- 
tight cover with a connecting nipple for the grease gun. 








Tuurspay, October 22nd, was the fiftieth anniversary 
of a very serious collision on the Midland Railway, which 
was a sequel to what Sir Francis Marinden spoke of in his 
re’ on the accident as “* the great gale of October 14th.’ 
On the latter date no less than fifty-six signal posts were 
blown down on the Midland system, one of which was the 
home signal for leaving the up main line and entering 
an up loop at Desford, on the Burton and Leicester line. 
The signal for continuing on the main line remained intact, 
but, as the local operating officers considered that its use 
alone might lead to usion—an opinion with which 
Sir Francis Marinden did not concur—the levers of both 
signals were disconnected and a flagman appointed to 
hand-signal trains. On the morning in question, a mineral 
train was admitted into the loop and stood there. Imme- 
diately afterwards, an express passenger train was offered 
and accepted, but the signalman had omitted to restore 
the loop home signal lever and to reset the loop points for 
the main line direction, and the flagman failed to notice 
the omission. Added to that was the fact that the distant 
signal applied to either home signal, and so the signalman 
could put that signal to “ clear’ to follow the loop home 
signal, and he did so. The result was that the express 
approached at speed, was turned into the loop, collided 
with the standing train, and four passengers and the driver 
were killed. In the subsequent Board of Trade accident 
report, it was advised that the interlocking on the distant 
be altered so that it applied only to continuing on the 
main line. It was pointed out also that a continuous 
brake might have prevented the collision, and that the 
accident was one of four recently inquired into which 
lock-and-block would have prevented. 
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END VIEW LOOKING AFT 


“Te Excuece” 


Exhaust Steam Turbine Drive for 
a Trawler. 


It may be recalled that the exhaust steam turbine, as 
developed by the Vulcan Company, of Hamburg, which has 
now been applied to over 200 new and converted ships, 
was first installed in a small German trawler, the “ Sirius.” 
Although the majority of the plants now in operation 
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account the necessity for extreme compactness, owing to 
the lines of these vessels being very fine and the machinery 
space usually congested. As will be seen from our illus- 
trations, the turbine, and its clutch and gearing, are all 
mounted together and can be installed as a single unit. 
The set, which weighs about 6} tons when complete, is 
built for operating in conjunction with a normal size of 
reciprocating engine, giving a combined total power of 
440 to 950 I.H.P. for the engine and the turbine at 90 to 
130 revolutions of the propeller. From an inspection of 

















TURBINE AND GEAR UNIT 


are fitted in larger vessels, there are about a dozen steam 
trawlers in which exhaust steam turbines are in operation. 

In order to provide these plants at an attractive 
price to the owners of such vessels, the set which is illus- 
trated above, and of which sectional drawings are here- 
with reproduced, has been recently designed and built by | 
William Beardmore and Co., Ltd., at Dalmuir, and was 
exhibited at Olympia. The designers have taken into | 


WITH Top CASING LIFTED 


the drawing, it will be seen that the six or seven-row | 
| reaction turbine usual in the larger exhaust turbine instal- | 
lations has been replaced in this instance by a combined | 
impulse and reaction turbine, comprising a solid nozzle 


| plate, one impulse row of blading and two reaction rows. | 


The turbine rotor itself has no forward end bearing, and | 
the emergency governor is placed immediately abaft the | 


single packing gland for the rotor spindle and the forward | tion ; and Professor M. Ritter, Switzerland, for reinforced 
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main bearing. The first reduction pinion meshes, as ir 
the case of the larger sets, with a gear wheel formed on th« 
rim of the primary member of a Vulcan-clutch, but the 
cover of this member is provided with a journal which 
forms the after bearing of the first reduction gear wheel. 

The secondary member of the clutch is carried on ar 
extension of the second reduction pinion spindle, and is 
overhung. This spindle is further arranged so that the 
operating oil can enter through the fitting provided on th« 
end of the casing, and so supply the working medium t 
the clutch. 

The device which in the larger sizes was originally 
provided for retaining or releasing the oil in the eclutc! 
has been entirely deleted. Small holes in the periphery of 
the clutch cover now permit a continuous flow of oil 
through the clutch when in operation, the oil for this 
purpose being furnished by means of a gear wheel pump 
driven direct from the second reduction gear wheel, as 
shown in the drawing. The pump supplies oil to the gear 
teeth and to the bearings, and it is arranged to deliver the 
oil whether the reciprocating engine is running ahead or 
astern. The second reduction gear does not call for special 
comment, as it is of normal design. As will be seen from 
the illustrations, the main thrust block is carried at the 
forward end of the second reduction pinion, while the 
quill drive from the crank shaft used in the larger designs 
is, for the sake of simplicity, omitted. The gear case forms 
an oil sump, from which the oil pump draws its supply 
and delivers the oil to the various points through a filter 
and cooler, which are mounted integrally with the case 
This arrangement does away with the necessity for separat« 
drain and high tanks, with their piping and fittings. 

The control valve, which is operated by a single lever, 
admits oil to the clutch, and at the same time diverts the 
exhaust steam, as desired, from the engine, either to the 
turbine or to the condenser, through a change-over valve 
of the normal pattern. 








International Association for Bridge 
and Structural Engineering. 


Tue International Association for Bridge and Structural! 
Engineering, which was founded at the end of October, 
1929, has for its aim to promote: ‘“* International co- 
operation among scientists, engineers, and manufacturers ; 
and the interchange of knowledge, ideas, and the result of 
research work in the sphere of bridge and constructional 
engineering in general, whether in steel, reinforced con- 
crete or other material.”” Any person interested in bridge 
and structural engineering may become a member of the 
Association, provided that he belongs to a recognised 
scientific or technical society, or possesses the requisite 
technical or scientific knowledge. Government or local 
authorities, universities, scientific institutes, associations, 
syndicates, or firms may also become collective members. 

The business of the Association is managed by a Per- 
manent Committee, which meets at least once a year, and 
which elects an Executive Committee. The present 
Executive Committee is constituted as follows :—Presi- 
dent, Professor A. Rohn, President of the Swiss Educa- 
tional Board, Switzerland. Vice-presidents: Sir Thomas 
Hudson Beare, M. Inst. C.E., M.I. Mech. E., M.I. Struct. 
E., Great Britain ; and Dr. Ing. e.h. M. Klénne, Germany ; 
Professor E. Pigeaud, France. General Secretaries : 
Professor Dr. L. Karner, Switzerland, for steel construc- 
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concrete construction. Technical Advisers: Dr. F. 
Bleich, Austria, and Professor T. Godard, France, for steel 
construction; Professor F. Campus and Dr. Ing. W. 
Petry, Germany, for reinforced concrete construction. 
The Secretary is Dipl. Ing. P. E. Soutter, Switzerland. 
The Executive Committee holds office for two years, and 
its members are eligible for re-election. 

The Association intends to hold congresses at intervals 
of from three to five years. It was decided at a meeting 
of the Permanent Committee, which was held at Zirich 
in April last, to hold the next Congress at Paris from 
May 19th to 24th, 1932, and the following is a short sum- 
mary of the subjeets—and their subdivisions—-which will 
then be discussed : 

I. Stability and strength of structural members sub- 

jected to compression and bending : 

(a) The buckling of straight bars with non-central or 
transverse loading. 

(6) The buckling of the webs of members subjected 
to compression. 

(c) The buckling of the webs of plate girders subject 
to bending. 

II. Slabs in reinforced concrete structures : 

(a) Rectangular slabs, supported on all sides. 

(b) “ Mushroom ”’ systems. 

(c) Slabs and structures with thin partitions. 


Ill. Welding in steel structural work : 
of 


(a) Strength, calculation, and structural form 
welded steel constructions. 
(6) Experience gained in practice, including economy 


effected. 


(c) Combination of riveted and welded constructions. 
IV. Large girder bridges in reinforced concrete. 
V. Dynamics of bridges : 


(a) Apparatus for causing and for measuring vibra- 
tion. 
(+) Calculation of the influence of moving loads on 
structures. 
VI. Development of the statics of reinforced concrete, 
with regard to the properties of the material used : 
(a) Elasticity and plasticity. 
(b) Influence of shrinkage. 
VII. Girders in conjunction with concrete : 
(a) Composite columns—steel supports surrounded by 
concrete or by reinforced concrete. 
(6) Girders, combined with concrete 
concrete, subjected to bending. 


or reinforced 


VIIL. Research concerning building ground. 


The minimum annual subscription to the Association 
is 10 Swiss francs for individual members and 50 Swiss 
franes for collective membership. Further details regard- 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
No Change. 


THERE has been no change in the general indus- 
trial situation in the Midlands and Staffordshire during 
the past week. Activity has been restricted, demand for 
iron and steel limited, and the outlook obscured by elec- 
tion clouds. Some evidence of improvement has, however, 
appeared in the raw iron department, where additional 
plant is being brought into commission to meet the situa- 
tion which has arisen owing to the depreciation of sterling 
having brought about an improved chance of blast-furnac- 
men here competing with their foreign rivals. The market 
tone in Birmingham remains bright, optimism as to the 
future gaining ground daily. Once the country has 
settled down again after the election, it is anticipated that 
industry in this area will go ahead with much accelerated 
momentum. 


| 


Pig Iron Improvement. 


That a definite improvement in the situation in 
the pig iron industry has taken place, and that prospects 
for the future are held to be brighter is clearly shown by 
the fact that additional furnaces are being put into com- 
mission. Pig iron producers in Northampton and Derby- 





| 
| 


| action. 


shire have sold considerable tonnages since the beginning 
of the month and strengthened their order books, so that 
they are now in a position to make terms in regard to 
delivery. It is not entirely due to the improved demand 
made upon the industry by lecal foundries and forges, 
however, that the kindling of new plant has been deemed 
necessary. Some users, especially of basic pig, have been 
relying largely upon foreign sources of supply, and these 
have hastened to send inquiries to native mills. Heartened 
by these signs, and realising that they are now more favour- 
ably placed to meet foreign competition than they were 
before the fall in the value of sterling in so far as the home 
market is concerned, furnacemen have been stimulated to 
They have the further anticipation that the situa- 


| tion will lead to an appreciable turnover of business in 


castings. Arrangements have accordingly been made in 
the Midlands for increasing production of pig iron. A 
furnace is being restarted on the production of basic pig, 
while preparations are in hand for augmenting the output 
of foundry pig iron. A North Staffordshire furnace, 


| which has been engaged on basic, is turning over to the 


ing the Association may be obtained on application to the | 


Secretariat, The International Association for Bridge and 


Structural Engineering, the Federal Polytechnical Uni- | , happy augury, especially coming as it does after a period 
: |of rapid deterioration, during which a large number of 
Applications may, | 


versity, Zarich, Switzerland, to which address applications 
for membership may also be sent. 
however, also be forwarded to the delegates or national 
organisation of the country concerned. The names and 
addresses of the delegates for this country are :—Mr. 8. 
Bylander, 26, Old Burlington-street, London, W. 1, and 
Major R. F. Maitland, Secretary of the Institution of 
Structural Engineers, 10, Upper Belgrave-street, London, 
S.W 








| year. 


THE INSTITUTION OF GAS ENGINEERS. 


Tue third autumn research meeting of the Institution 
of Gas Engineers will be held at the Institution of Mech- 
anical Engineers, Storey's-gate, St. James's Park, London, 
8.W. 1, on Tuesday and Wednesday, November 3rd and 
ith, 1931, beginning at ten o'clock each day. 

On the Tuesday morning, after the transaction of 
business and the presentation of diplomas, &c., the 
following reports will be presented and discussed : 
(a) The Twenty-eighth Report of the Joint Research 
Committee the Institution and Leeds University : | 
Examination of the Products of Combustion from Typical 
Gas Appliances, Part VI., Oxides of Nitrogen; (4) the 
Report on the Combustion Standards of Gas Appliances, 
submitted by Mr. C. A. Masterman and Mr. E. W. B. 
Dunning, on behalf of the Watson House Laboratories of 
the Gas Light and Coke Company; and (c) the First 
Report of the Liquor Effluents and Ammonia Sub-Com- 


of 


production of foundry pig, and an additional furnace is 
being rekindled at Leeds. Reports from Cleveland, where 
one furnace has already been restarted, speak of other 
furnaces coming into blast for meeting the increased 
demand for foundry and basic qualities. This move- 
ment, as an indication of hope for the future, provides 


blast-furnaces have been extinguished. Although prices 
of Midland irons show no change, the possibility of an 
increase cannot be overlooked, especially when one takes 
into account the stiffening of values in the fuel market. 
Prices of hematite have been advanced several shillings, 
and demand from this district shows a slight improvement. 
Business in forge and foundry grades of iron this week has 
been very restricted. Consumers have secured or arranged 
for most of their raw material supplies for the rest of the 
The basis prices, as laid down by the Central Pig 
Iron Producers’ Association, are :—Northamptonshire : 
No. 3 foundry, £3 2s. 6d.; forge, £2 17s. 6d. Derbyshire 
and North Staffordshire: No. 3 foundry, £3 6s.; forge, 
£3 1s.—per ton delivered to stations in the Black Country. 


Steel. 


In the heavy steel trade there has been no per- 
ceptible stimulus, but an encouraging factor is a slight 
increase in specifications. Constructional engineers are 
very quiet, and are only giving out small tonnages to the 
steel works. It is complained that prices are being cut 
almost to the point of eliminating profits. One or two local 
steelmasters express some confidence in the future, and in 
isolated cases order books are thicker than of late. Although 
the really heavy branches of engineering are quiet, there 


|} has been an improved call for steel for various light 


branches of engineering in this area. Automobile engi- 
neers also are negotiating for fresh supplies, but they are 


| not proceeding with their new season’s programmes as 


rapidly as usual, owing to the upset of the election. The 


mittee, embodying “The Disposal of Liquor Effluents | heavy edge tool trade is slightly better, as is the lock 


from Gasworks”’ and 
Chloride from Circulating Liquor.” 

On the Wednesday the following reports will be pre- 
sented and discussed :—(a) The First Report of the Street 
Lighting Committee ; (6) the Institution Gas Research | 
Fellowship Report, 1930-31: The Influence of Inorganic 
Constituents in the Carbonisation and Gasification of Coal, 
(I.) The Interaction of Oxides and Volatilised Nitrogen 
Compounds; (II.) Parallelism in the Production of 
Ammonia and other Gases, particularly Hydrogen, sub- 
mitted by Dr. A. H. Eastwood, Research Fellow, and 
J. W. Cobb, Livesey Professor; (c) the Twenty-ninth 
Report of the Joint Research Committee of the Institution 
and Leeds University: Third Report on the Use of 
Creosote in the Manufacture of Carburetted Water Gas ; 
and (d) the Twenty-second Report of the Refractory 
Materials Joint Sub-Committee, comprising, inter alia, 
“The Permeability of Refractory Materials to Gases ” 
and “The Action of Carbon Monoxide on Refractory 
Materials.” 


“The Recovery of Ammonium | 








We have received from Frys (London), Ltd., of 24-25, King- 
street, a hack saw frame which is just being put on the market 
at a remarkably low price by that firm. he makers have | 
designed it to meet a demand for a hack saw frame somewhat | 
heavier than those at present found in most heavy engineering | 
works. The new frame is of very robust and rigid construction 
in malleable iron, suitable for a 12in. blade, and will probably | 
appeal to railways and shipyards, both at home and abroad. 


| busy. 
| frames, which ha» been a strong feature of South Stafford- 


| all-British are £7 15s. to £8. 
doing in billets, owing to the difficulties of dealing with | 
| continental firms. 





industry, while makers of small machine tools are fairly 
There has been a decline in the call for steel window 


shire trade in the last few years. Finished steel prices 
remain at £8 7s. 6d. for angles, £9 7s. 6d. for tees, £8 lds. 
for joists, and £8 17s. 6d. for structural plates—all less 
their respective rebates. Boiler plates are quoted £8 17s. 6d. 
Steel mills have experienced a better demand for small 
steel bars, and re-rollers in Staffordshire are busier. Small 
bars re-rolled from foreign billets are quoted £6 17s. 6d., 
There is also slightly more 


Trade is reduced to a state bordering 
on stagnation. It is difficult to get firm quotations for 
French or Belgian billets, and German houses are off the 
market. Probably £4 15s. represents the current price 
in sterling. British mills ask £5 5s. to £5 10s. 


Finished Iron. 


While there is no convincing sign of reviving 
strength in the major branches of the finished iron trade 
in Staffordshire, the improvement in the strip department 
noted last week is maintained, and makers have added 
further to the orders on their books. The time is hardly 
considered ripe for an effort to be made to improve selling 
prices, and these remain at £10 10s. to £10 12s. 6d. per 
ton. The local tube works are slightly better engaged, 
but the size of the orders given out is not up to the 
customary standard. Makers of marked bars adhere to 


sells slowly, but fairly constantly. Crown bars range in 
price from £9 5s. to £10 78. 6d., while common bars for the 
nut and bolt and fencing trades are quoted £8 7s. 6d. 
Local firms engaged on the production of iron fencing are 
slack, but bolt and nut makers are doing rather more. 
Business with the Continent for No. 3 iron has not been 
resumed on any important scale, although a few quotations 
are now available in sterling. It is reported on ‘Change 
in Birmingham that British merchants have decided to 
insist that all contracts made before the withdrawal of the 
gold standard must be fulfilled in the currency named in 
the contract. 


Sheet Values. 


Makers of galvanised sheets have not been able 
to maintain the firm position which they established a 
week ago, and it is reported that the price of £9 15s. for 
24 gauge has been shaded. There is a fairly good demand 
at date. In the experience of some of the mills, overseas 
sales are better this quarter than in that which went before. 
Moreover, it is a significant fact that shipments in Septem- 
ber were on a higher scale than in the same month last 
year. Nevertheless, the struggle to get sufficient orders to 
ensure steady operation of plants is so keen that prices 
are easier on the week. 


Scrap. 


The scrap market during the last couple of weeks 
has undergone some change for the better. Interest has 
quickened under improving industrial prospects, and 
holders are not so willing as they were to dispose of material 
at any old price. Scrap for re-rolling has been so cheap 
that it has largely displaced pig iron as a raw materiai. 
The output of many descriptions of scrap has declined 
with the general decline of industrial activity, but con- 
sumption has declined even faster. It has been a problem 
what to do with the metal from plants and ships that have 
been broken up. Now, after long deterioration, demand 
is so far improving as to give some stimulus to values 


Scope for Mining Developments. 


Mr. T. G. Bocking, of the firm of Messrs. 8. and J. 
Bailey, mining engineers, Birmingham, who was on 
Monday last elected President of the South Staffordshire 
and Warwickshire Institute of Mining Engineers, takes 
an optimistic view of the prospects of the coal-mining 
area of the West Midlands. In the area covered by the 
Institute, there was, he declared, ample scope for new 
enterprise and developments, and there need be no diminu- 
tion of the importance of South Staffordshire, Cannock 
Chase, and Warwickshire in the coal-mining industry of 
this country for many generations. The interesting 
geological question of the possibilities of the extension of 
the coalfield of South Staffordshire and eastward to 
Warwickshire had been the subject of much discussion, but 
he thought they would have quite enough to occupy their 
attention for many years in the enlargement of their 
immediate borders. There were, for example, many square 
miles of valuable unexplored mines east of a line between 
Wolverhampton and Stafford, and on the southern side 
of Warwickshire coalfield, the development of which was 
only waiting for favourable economic conditions. These 
developments would come naturally when those best 
qualified to judge were ready for the enterprises. 


Transmission Towers. 


I learn that further contracts for transmission 
towers for the national “ Grid *’ have just been placed 
with the Horseley Bridge and Engineering Company, 
Ltd., of Birmingham, who now have on their books con- 
tracts amounting to 21,000 tons, or approximately two 
years’ work. Since this company secured their first con 
tract for transmission towers in 1929, an entirely new 
plant for the rapid production of such work has been put 
down at Tipton. The output of this plant for last year 
alone was in the region of 8000 tons, and recent improve- 
ments have further increased the normal output to 1000 
tons per month. 


Unemployment. 


A further welcome fall in unemployment 
recorded in the Midlands area. The present total of 388,090 
—made up of 276,581 wholly unemployed, 110,836 tem- 
porarily stopped, and 673 normally in casual employment 
—is 4684 lower than the figure of a week ago. It is, 
however, in advance of last year’s figure by 101,691. 
In the large areas the position has mended on the week, 
but at Dudley, Oldbury, Smethwick, Redditch, Worcester, 
and Leamington and Warwick, the situation is slightly 
worse. There are now unemployed in the Birmingham 
area 73,369; in the Stoke-on-Trent area, 33,921; at 
Coventry, 13,939 ; Nottingham 15,649 ; Leicester, 13,516 ; 
Wolverhampton, 16,043 ; Walsall, 10,306; Derby, 
11,093; and Cradley Heath, 9511. Of the grand total 
for the area, no less than 270,667 of the unemployed are 
male adults. 


8 








LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER. 
The “ Underground '' Must Wait. 


MANCHESTER is to wait for better times before 
the underground railway scheme which has been under 
discussion for several years can hope to attain practical 
shape, and Alderman Bowie, who is chairman of the 
Underground Railway Committee of the Manchester 
Corporation, in stating this week that the Committee 
have decided to leave the matter in abeyance until 
finances are much improved, has confirmed the view that 
most people locally had already reached. As a first step 
in a much more ambitious scheme, the Committee have 
recently considered the question of linking up by means 
of an underground “tube,” Oxford-road Station and 





their quotation of £12 per ton at makers’ works. Material 


Victoria Station. Oxford-road Station is at the Manchester 
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end of the joint London, Midland and Scottish and London 
and North-Eastern line to Altrincham, which, last May, 
started its career as an electrified railway after operating 
for eighty-two years under steam. The Altrincham line 
is the first to operate with D.C. at 1500 volts since the 
Railway Electrification Advisory Committee adopted 
this voltage as a standard in 1927. Victoria Station is 
the Manchester terminus of the London, Midland and 
Scottish electrified line running to Bury. 


Capital of Textile Machinery Merger. 

Within the next few weeks special meetings of 
the shareholders of the constituent companies will be 
held to consider the terms on which it is proposed to merge 
their interests in Textile Machinery Makers, Ltd., the 
recently formed combine of Lancashire textile machinists 
which started its working career at the beginning of this 
month. The present combined capital of the companies 
involved in the merger is £7,282,634—£3,555,080 in prefer- 
ence shares and £3,727,554 in ordinary shares—and this 
it is proposed to write down in the merger company to 
£3,403,000, or nearly £4,000,000 less. On the new capital 
basis it is believed that there will be distributable profits. 
The constituent firms are Asa Lees and Co., Ltd., Oldham ; 
Brooks and Doxey (1920), Ltd., Manchester; Dobson 
and Barlow, Ltd., Bolton; Howard and Bullough, Ltd., 
Accrington; Platt Brothers and Co., Ltd., Oldham, 
and John Hetherington and Sons, Ltd., Manchester. 


More Plant for Barton Power Station. 


Manchester Corporation Electricity Department 
have this week invited tenders for the supply of additional 
plant for the power station at Barton, including a 100 tons 
per hour coal conveyor, a drag-scraper coal-handling 
plant, and a 40-ton railway weighbri In addition, 
tenders are being invited for alterations to railway sidings 
at the Barton power station. 


New Sludge Carrier. 


The Rivers Committee of the Manchester Cor- 
poration have decided to replace the sludge hopper 
** Joseph Thompson,” which, for about thirty-four years, 
has been engaged in the carriage of sludge from the 
Davyhulme sewage works of the Corporation to the sea, 
the dumping ground being about ten miles beyond the 
Mersey Bar. The successor to the ‘* Joseph Thompson” 
will be a larger and faster vessel, the carrying capacity 
being in the region of 1200 tons. 


For New Zealand. 


Guarantee of quick delivery has played an 
important part in the placing of a contract by the New 
Zealand Government Public Works Department in connec- 
tion with the Arapuni power scheme. The successful 
firm is Joseph Parks and Son, of Northwich, the order 
being for extensions to outdoor electrical switchgear 
stations. It is understood that an essential condition of 
the contract is that the material should be placed on 
board ship at Liverpool within thirty-one days. 


Non-ferrous Metals. 


Reaction of varying extent has succeeded the 
general rise in the non-ferrous metals markets recorded 
a week ago, spelter alone maintaining the ground previously 
gained. The turnover in the case of tin has undoubtedly 
been on a much heavier scale than is justified merely by 
the improvement in the consuming industries in this 
country, and the market view seems to be that a fair 
tonnage has been taken up with the ultimate object of 
assisting the movement towards better prices. However, 
profit-taking after the rise has been rampant and the net 
result has been a fall compared with a week ago of about 
£3 a ton. Home stocks of the metal are still declining 
and, with the prospect of a gradual improvement of the 
statistical position, a renewed rise is expected. Copper is 
fractionally lower on balance, but this is hardly surprising 
in view of the prevailing uncertainty regarding output 
curtailment, coupled with the fact that for the time being 
the recent improvement in the demand appears to have 
spent itself. Quieter conditions have also ruled in the lead 
market, and as supplies in sight are more than equal to the 
demand, prices are lower compared with a week ago 
to the extent of about 5s. a ton. Spelter quotations are 
more or less where they were at last report. Statistically, 
this section is very much better than it was, and prospects 
of a better demand from the consuming industries seem 
to be regarded rather favourably. 


Iron and Steel. 


Buying interest in the local foundry iron market 
continues on relatively moderate lines after the recent 
spurt, but makers express themselves as being reasonably 
well satisfied with the way in which the material is going 
into consumption, the light castings industry, in particular, 
being much more active than it was a month ago. For 
delivery equal to Manchester, Staffordshire, Derbyshire, 
and Cleveland pig irons are all quoted at 67s. per ton, 
Northamptonshire at 65s. 6d., Scottish brands at 87s., 
and West Coast hematite at about 81s. Alloy steels are 
reported to be meeting with a much better inquiry than 
before, owing, primarily, to the fact that a number of orders 
which formerly went abroad are being diverted to British 
makers, who are being pressed for early deliveries. In 
heavy steel, however, although there is a certain amount 
of additional buying going on, this is due primarily to 
the expectation of higher prices in the future and not so 
much to any real improvement among the using industries, 
especially constructional engineers. Steel prices are all 
maintained at late rates. Business in imported iron and 
steel materials during the past week has been a matter of 
small parcels. 


BARROW-IN-FURNESS. 
Hematite. 


There is considerably more life in the hematite 
pig iron market, and stocks which had, during the very dull 
period, accumulated to well above six figures in tons, are 
being very much reduced. There is an all-round tendency 


on the part of consumers to buy not only for immediate 
requirements, but with a view to covering future needs. 
This remark applies particularly to home buyers. As 
regards continental and American business, more interest 
is being shown and orders will result as soon as a basis 
of price can be adjusted. With such an improved condition 
and with any prospect of a sustained demand, there will 
no doubt be a lift in price, for the price per ton quoted 
to-day does not allow any margin. Possibly some stocks 
will be held by local makers with a view to their fetching 
a higher price. With steel departments engaged in 
Workington and Barrow, the local consumption of iron 
is high. It is too early, however, to talk of more furnaces 
going in. Later in the year, perhaps, furnaces may be 
started ; but not at present. Iron ore is in better demand, 
both on local and outside account. The steel market is 
not bright, but the prospects are better than they were 
some months ago. Shipbuilding is showing signs of easing 
off, and fresh orders are needed. Engineering is moderate ; 
shipping remains very quiet. 








SHEFFIELD. 
(From our own Correspondent.) 
Improved Steel Outlook. 


Ir is possible this week to report an improved 
outlook in the steel trade. In the finished branches of 
steel goods, makers are obtaining orders diverted from 
Germany, and there are instances of orders that formerly 
went to other parts of the Continent now finding their 
way to home manufacturers. There is no doubt that buy- 
ing from abroad has been somewhat checked. The changed 
value of the British pound has not been without its 
influence ; but, this apart, a healthier and more optimistic 
tone prevails, and manufacturers are more hopeful now 
than they have been for some time. At the same time, 
the local position of heavy steel material is much the same 
as before. True, there has been some buying, but no 
appreciable increase in delivery specifications, or in the 
amount of work being done. Output in the open-hearth 
departments remains almost the same, although there 
has been some production for stock. Unfortunately, 
the rumour that the Redbourne Hill works in Lincolnshire 
were to be restarted lacks confirmation. What has 
happened is that allied works in South Wales have 
booked a considerable amount of new business, and if 
this improvement continues it may be necessary to resume 
operations at the Lincolnshire works. 


Scrap Trade Pointer. 


The condition of the scrap market may be taken 
as a fair criterion of the state of the steel trade as a whole, 
for it usually reflects any important movements, whether 
upward or downward. At the present time, there is much 
greater activity than of late, and users are now disposed 
to buy. They are prepared to pay 40s. for basic scrap, 
whereas a few weeks ago they were offering only 34s., 
or even less. Busier conditions at the iron foundries is 
indicated by a definite buying movement in cast iron scrap. 
If tradition holds good, the steel trade here and elsewhere 
in the country is on the upward grade, because, when 
scrap merchants prophesy a big improvement in the steel 
industry, as they are doing at present, the odds are on 
their side. 

Position of Refractories. 

“Tt’s an ill wind, &c.,"’ might well be applied 
to the local refractories industry, which is benefiting, and 
is likely to benefit still further, by the fall in sterling. 
There has been some importation of fire-bricks and various 
refractory materials used in steel-making, but the prices 
of these have gone up to such a figure that they are no 
longer competitive. The impetus to the steel trade result- 
ing from the currency position has caused such a rapid 
increase for refractories that several branches of at least 
one local firm are working day and night to cope with the 
orders. It is anticipated that the price of foreign refrac- 
tories will go up to a considerable extent. One half of 
the magnesite bricks used in this country has hitherto 
been imported from Belgium, and the price of these has 
already increased 20 per cent., with the result that home 
manufacturers of these lines are now experiencing some- 
thing resembling a boom. A further effect of the reduced 
eurrency will be to enable British refractory makers to 
make headway in continental markets. 


Lay-out for Southern Railway. 


The Titan Trackwork Company, Ltd., Sheffield, 
have completed a railway lay-out for the Southern Railway 
Company, which is the largest in rolled manganese steel 
which the company have ever ordered. The work is for 
the junction connecting London Bridge, Cannon-street 
and Charing Cross stations. It is 285ft. long overall, 
and consists of four double tracks with slipways and is 
fitted with check rails throughout. 


Big Contract for Leeds Firm. 


The London and North-Eastern Railway Com- 
pany have placed a contract with the Yorkshire Henne- 
bique Contracting Company, Ltd., of Leeds, for the 
widening and extension of Parkeston Quay. The order 
includes the widening of the existing quay, together with 
the construction of an extension 1120ft. long by 150ft. 
wide, and also two approach viaducts 500ft. and 560ft. long 
respectively, all the work being in reinforced concrete. 
Approximately 1500 piles, weighing between 3 and 5 tons 
each, will carry the superstructure. This is one of the 

tt orders for reinforced concrete which has ever 
been placed, and the work will take approximately two 
years to complete. 


Bradford Gas Concession. 


With a view to stimulating and encouraging 
local industry, the Gas Committee of the Bradford Cor- 








poration recommend the establishment of a new minimum 


price of 1s. 6d. per 1000 cubic feet for large quantities, 
irrespective of the purpose for which the gas is used. It 
is expected that the concession will cost the Department 
about £1500 a year. It is felt that the ultimate expansion 
in business will quickly make up for this sacrifice, and be 
to the benefit of the Gas Department and all its consumers. 


Cutlery Exports. 


Safety razors and blades now account for nearly 
half the exports of cutlery from Sheffield. Exports in all 
branches of the industry have been comparatively easy 
for some time; but the fact that the total of £56,371 in 
September is practically the same as in August would seem 
to indicate that the depression on export account will 
not become worse. Imports last month compared with 
August showed a substantial increase. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


AFTER a period of brisk buying there has been 
rather a pause in the placing of new business in the Cleve- 
land iron trade. Increasing interest in the General Election 
is blamed to some extent for buyers being less in evidence, 
but doubtless the chief reason is that requirements for the 
present have been covered. Values all round are well 
maintained, and quite a cheerful view is taken of the near 
future. Producers have already got to work on some of 
the substantial contracts recently secured, and aggregate 
tonnage is larger than for a long time. Consumers are 
taking deliveries of pig iron at a rate that cannot be 
anything like met by the limited output, and consequent 
substantial decrease in stocks places producers in a streng 
position. Latest sales of Cleveland pig iron to Scotland 
are stated to have been made by ironmasters at rates that 
leave them the equivalent of the fixed minimum figures 
for home trade. For a considerable time past, price con- 
cessions have had to be granted to secure Scottish busi- 
ness, but recent changed conditions have enabled iron- 
masters in this district once more to invade Scotland to the 
exclusion of dealers in certain overseas iron. Export 
inquiries show some improvement, but actual sales to 
customers abroad are still far from numerous. No. | 
Cleveland foundry iron is 61s., No. 3 G.M.B. 58s. 6d., 
No. 4 foundry 57s. 6d., and No. 4 forge 57s. 


Hematite Pig Iron. 


In the East Coast hematite pig iron trade opera- 
tions of merchants are expanding a little, and producers, 
though selling in less volume than of late, continue to do 
a moderate business. Prospect of some improvement in 
continental demand is very welcome. Customers in 
Italy, who used to buy extensively here, but have for long 
been using foreign products, are once more inquiring in 
this market. Mixed numbers of hematite find a ready sale 
at 65s., and No. 1 quality is in demand at 65s. 6d. 


Iron-making Materials. 
There is no market for foreign ore. Best Rubio 
is nominal at 17s. c.i.f. Tees. Good medium blast-furnace 


coke is again firmer, and quotations range from 17s. to 
17s. 6d., delivered at the works. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade is quiet. 
Semi-manufactured steel is in better demand, and increased 
sales of sheets are reported, but heavy steel orders are not 
being placed in bulk, and the belief prevails that orders 
will not be released until after the election. 


Coal Trade Prospects. 


If the demand be sustained, the Northumberland 
collieries will in all probability work well to the end of the 
year. The county's higher quota—now 80 per cent.—has 
provided for the current quarter nearly half a million tons 
more than was allowed in the previous three months, but 
it has already been well cut into this month by collieries 
with abundant orders working for the time being almost 
up to full capacity. At the same time the Midland quota 
has been substantially increased, and this will allow of 
better supplies for home trade, into which Northumber- 
land has made increasing inroads of late. The quota put 
a limitation on what the Midland districts can supply for 
home use, and Northumberland, having lost a consider- 
able part of its export trade to Poland, has been able to 
reach southern markets that were once covered almost 
entirely by Yorkshire and adjoining counties. More 
miners are being set on in the Ashington and Blyth areas, 
and in other parts of the county a few pits have been 
restarted. 


The Coal Market. 


The Northern coal market is firm in tone, but 
business is not so active as it was a week ago. The effect 
of the political situation is telling steadily on foreign 
buyers, who, whilst freely sounding the market, decline 
to commit themselves to actual business, fearing fluctua- 
tions in sterling exchange values. Merchants anticipate 
that trade will remain slow until after the elections, so 
that they are not forcing the market, and generally they 
take a bright view of the prospects ahead. The North- 
umberland steam coal demand has quietened down, 
although spot lots are scarce. Supplies are readily offered 
for next month, prices quoted showing a steady level. 
Fitters ask 14s. for best qualities. Smalls are in slow 
demand and easy at 8s. 6d. Tyne prime large and small 
are in moderate supply, and quoted steady at 13s. 3d. 
and 9s. respectively. In the Durham section the tone is 
quiet, and business is not coming forward as might be 
desired. The briskness in shipments at some of the ports 
in the county is due, no doubt, to old contracts and orders 
secured after the suspension of the gold standard, but 





fresh business is coming along only slowly. The seasonal 
trade has hardly begun; when it appears it will be 

















Ocr. 23, 1931 





THE ENGINEER 








welcome. Best gas coals are obtainable at 14s. 9d., and 
any second-class grade at 13s. 6d. Wear prime gas are 
quietly steady at 15s. Coking unscreened or smalls show 
no feature of interest. Definite business is scarce, and 
demand under old contracts are moderate, hence prices 
remain at the fixed minimum of 13s. to 13s. 6d. Bunker 
descriptions are in quiet demand, and are quoted easy for 
best at 14s. 3d., with good seconds at 13s. 3d. There is a 
small inquiry for various grades of coke circulating, but 
stocks are easily obtained, prices showing no quotable 
change. Gas coke is steady at 19s.; foundry coke, 17s. 
to 178. 6d.; and special foundry coke, 18s. to 21s. 


Cleveland Miners’ Wages. 


Although there was a fall in the price of pig iron 
by 2s. 1-37d. per ton, the Cleveland ironstone mine- 
owners have agreed to forego their claim for a reduction 
of 2-6 per cent. in the miners’ wages for the current quarter. 
At the quarterly meeting of the owners’ and miners’ repre- 
sentatives, an appeal was made to the owners to leave 
wages unchanged, as trade prospects appeared brighter. 
The chairman, Mr. L. Ivor Johnson, said the owners were 
agreed that there had recently been a change in con- 
ditions, which, temporarily at any rate, had been favour- 
able to the pig iron makers, and it was quite possible 
that the next ascertainment would show an advance in 
price. The owners would waive their claim for a reduction 
for the current quarter, but it must be clearly understood 
that in the event of the next ascertainment being higher 
than the last, they must not expect any benefit from it. 
Regard must be taken of the concession that the owners 
were making now, and had made in the previous quarter. 








SCOTLAND. 
(From our own Correspondent.) 
Increased Inquiries. 


THoveH the depreciation in sterling has not 
brought out an increase in business which was prophesied 
in some quarters, and while the effect of the change has 
not been fully demonstrated, there is a strong impression 
that the departure from the gold standard and impending 
political changes must eventually be beneficial to trade 
in general. Already in some trades inquiries are more 
prolific, and evidence is not lacking that seasonal increases 
m trade which have been conspicuously absent during 
recent years, may again be experienced. 


Steel. 


The position in the steel trade has not changed so 
far, and it is estimated that only about 35 per cent. of the 
plant is in operation. Heavy steel in particular is very 
short of specifications, owing in a measure to the dearth 
of work at the shipyards. On the other hand, sheets are 
improving, and prospects are much brighter in that depart- 
ment. Considerable quantities are involved in recent 
inquiries, and it is fully expected that trade with the East, 
especially India and Japan, will sustain a welcome increase 
provided prices remain on a moderate basis. An improve- 
ment is also reported. Inquiries on the whole are more 
general, and the volume of business is growing. 


iron. 


Conditions in the manufactured bar iron industry 
continue most disappointing. Bookings are extremely 
small, and considerable difficulty is experienced in main- 
taining a minimum amount of employment. Re-rolled 
steel bars are perhaps a shade better off, but prices have 
been raised to £6 10s. per ton home and export, owing to 
dearer costs of raw material from the Continent. Export 
orders are improving, however, and at the moment there 
is a fair outlet for steel bars for reinforcing. 


Scrap. 

The feature in the market for scrap has been the 
sharp rise in the price of cast iron machinery, which is 
now quoted 51s. 3d., an increase of over 5s. per ton. Heavy 
steel scrap is 2s. 6d. dearer at 40s. per ton. This rise is 
attributed to restricted supplies, and an increase in the 
price of imported pig iron. 


Pig Iron. 

The total output of pig iron in Scotland is limited 
to the product of three furnaces, two of which are engaged 
in replenishing stocks for allied steel works. It is probable, 
however, that outputs will be increased in the near future. 
The scarcity of the local production was referred to by 
Mr. John Bird in his presidential address to the West of 
Scotland Iron and Steel Institute. Mr. Bird said that 
owing to the small world demand, conditions at present 
might be favourable to the Scottish steel industry, but 
should demands increase, the districts and the countries 
from which pig iron was at present available might be able 
to use all their production. Should such supplies cease 
the position of the Scottish steel trade would be most 
unfortunate, and practically impossible. Assuming that 
was a correct estimate of the position, it was apparent that 
a weakness of the Scottish steel trade was the lack of 
local pig iron production, and that there was urgent 
necessity to deal with that problem. 


Shipbuilding : An Interesting Ceremony. 


In Messrs. Yarrow and Co.’s yard at Scotstoun, 
work has been commenced on two torpedo-boat destroyers, 
to be built for the Portuguese Government. The ceremony 
of laying the two keels was performed by Madame 
Grucinda Periera da Silva, wife of the head of the Portu- 
guese Naval Mission in this country. This ceremony was 
specially appropriate as this year coincides with the jubilee 
of Messrs. Yarrow’s association with the Portuguese 
Government. Since 1881 Messrs. Yarrow have built 
more than thirty warships for the Portuguese fleet. 


Coal. 


Export inquiries for Scottish coal have subsided 
somewhat during the past week or so, and business is 


still confined to moderate quantities for prompt or early 
shipment. Increased colliery quotations and a shortage 
of the qualities in demand are in a measure responsible 
for the decreased interest shown by importers abroad. 
Meanwhile, Lanarkshire splints and ells, Lothians and 
Fifeshire steams have a steady outlet at firmer prices. 
Washed treble and double nuts provide the strong feature 
of the market, these fuels being scarcer and prices still 
inclined to firm. Smaller sizes of nuts are more plentiful. 
Aggregate shipments amounted to 246,632 tons, against 
247,544 tons in the preceding week, and 242,360 tons in 
the same week last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Coal Trade. 


ANTHRACITE coals meet with a very ready demand 
and the market for them is firm. Some grades, in fact, 
are quite unobtainable for weeks ahead. Such, however, 
is not the case with steam coals, though these display a 
better tone without actually meeting with a marked 
expansion in the demand, except as regards dry qualities, 
which are definitely steadier, and command 6d. per ton 
above the minima prices. It would be more correct to 
say that, so far as the bulk of steam coals are concerned, 
the improvement is rather sentimental than otherwise. 
Prompt business is still comparatively quiet, though there 
can be no doubt that operations are restricted by reason 
of currency fiuctuations, the disturbed financial and 
political conditions both at home and abroad, the import 
restrictions in force abroad, and the foreign competition 
which has still to be faced. Still, it was some satisfaction 
to find that shipments last week maintained a fairly good 
level. The returns issued by the G.W.R. Company relating 
to steam and anthracite coal and coke shipments showed 
that the total came to 453,330 tons, which was 25,000 tons 
less than the preceding week and 117,000 tons below the 
figure for the corresponding period of last year. Incident- 
ally, it may be mentioned that for the whole of this year 
to the end of last year shipments from the docks controlled 
by the G.W.R. Company totalled 17,390,985 tons, or 
5,175,467 tons less than for the same period of 1930, 
It is quite possible that the figures relating to shipments 
for this week will not come up to the total even of last 
week, as, on Monday, the number of idle tipping appliances 
numbered twenty-five, and only four steamers were waiting 
to berth. Chartering of tonnage of late has not been so 
active, partly owing to the fact that tonnage is slightly 
more difficult to obtain for some directions, and partly 
to the fact that orders are not so plentiful. Import 
licences for France have not been granted at all freely of 
late. There is just the prospect that the quantity of coals 
to be imported into that country may be reduced and, 
instead of the quantity being on the basis of the average 
of the past three years less 20 per cent., the reduction 
may be 30 per cent. Generally speaking, there is a rather 
better inquiry for coals for forward delivery, though, 
with regard to the Belgian State Railways’ order for a 
million tons of coal for delivery over the next six months, 
it is not likely that much, if any, of this contract will 
come to South Wales, as it is reported that only 50,000 
tons of that quantity is to be placed outside Belgium 
and will be divided between this country, Poland and the 
Saar. News is awaited regarding the order for 80,000 
tons of steam coals for the Brazilian Central Railways 
to be shipped this year to Rio de Janeiro. Strenuous 
efforts are being made to secure this business for Welsh 
coals, and hopes are entertained that, before the end of 
this week, a decision to this effect will come to hand. 
Tenders also go in at the end of this week for the require- 
ments of the Portuguese State Railways, viz., 125,000 tons 
of small coals for shipment from November to March with 
the railways’ option of 250,000 tons for delivery from 
November to July. 


Coal Contract. 


The order for 80,000 tons of steam coals, consisting 
of two-thirds large and one-third smalls, for account of the 
Brazilian Central Railways, has come to South Wales, a 
leading Cardiff firm of coal exporters having secured the 
contract. The coals are for delivery by the end of the year. 


Back to Coal Movement. 


There was a full committee meeting at the end 
of last week at Cardiff dealing with the movement to 
persuade the Admiralty to revert to the use of coal in 
the Navy. The reply of the Admiralty to the petition 
that was presented some time ago came under discussion, 
and the unanimous decision was come to that the joint 
secretaries should prepare a draft reply to the various 
technical points raised in the Admiralty’s reply. As soon 
as this draft is ready, the committee will again be called 
together with a view to again approaching the Admiralty. 


Iron and Steel and Ship-repairing. 


Following upon the blowing-in of a furnace at 
the Margam Works referred to recently, comes the news 
that there is shortly to be a resumption of operations at 
the Briton Ferry blast-furnaces, which also belong to the 
British (Guest, Keen, Baldwins) Iron and Steel Company, 
Ltd. A number of men have been engaged to do the 
preparatory work. Hopes are entertained that the outlook 
will justify the restarting of one of the furnaces at the 
Dowlais Works at Cardiff, and so assist to relieve the 
unemployment prevailing in that city. With regard to 
ship-repairing, it is unfortunate that a substantial order 
was lost to this district in the case of the s.s. ‘* Chevychase,”’ 
upon which there is three or four weeks’ work as the result 
of the vessel having grounded and sustained substantial 
damage. The order has gone to the Middle Docks and Engi- 
neering Company, Ltd., of South Shields. Still, employ- 


ment has been distinctly better in this district during the 
past week or so, and, as a matter of fact, twenty-six vessels 
were placed on the blocks at South Wales ship-repairing 
yards last week, which compares with an average of about 





a dozen for some time previously. 








Colliery Item. 


There is still trouble at the Bedwas Navigation 
Colliery, and the workmen have decided to tender fourteen 
days’ notices, the contention of the miners being that the 
employers have continued to violate the agreement reached 
last July by dismissing men and re-engaging without 
regard to the seniority rule and old customs which, it is 
alleged, are not being observed. 


Current Business. 


A brighter tone is in evidence, though prompt 
business is slow to mature in steam coals. If anything, 
collieries are working rather more regularly, but the feature 
is the firmness of dry coals, which are well booked up for 
some weeks and command 6d. per ton over the schedule 
Dry sized coals are also very steady, but other descriptions 
display irregularity. Coke and patent fuel remain without 
material change, while pitwood is quiet at 258. 6d. to 26s. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Joun A. Smerton, of John A. Smeeton, Ltd., of 15, Vic- 
toria-street, Westminster, London, 8.W. 1, who for many years 
was the sole British agent of Mesers. Demag, of Duisburg, has 
accepted a similar position for England and Ireland with the 
Maschinenfabrik Sack, of Dusseldorf. 


AGRICULTURAL AND GENERAL Encineers, Ltd., announces 
that as from January Ist next, the manufactures of E ° 
Bentall and Co., Ltd., will be transferred to other A.G.E. 
subsidiary - as below: The Bentall food-preparing 
machinery will manufactured by Blackstone and Co., Ltd., 
Stamford ; the Bentall coffee machinery will be manufactured 
by Richard Garrett and Sons, Ltd., Leiston ; the Bentall valves 
will be manufactured by E. R. and F. Turner, Ltd., Ipswich ; 
the Bentall ploughs and other implements will be manufactured 
by James and Fredk. Howard, Ltd., Bedford. 








CONTRACTS. 


Tue D.P. Barrery Company, Ltd., of Bakewell, Derbyshire, 
has received an order for a number of Kathanode batteries for 
omnibus lighting in Egypt. 


Horxinsons, Ltd., Britannia Works, Huddersfield, has, 
through its agent, Mr. Soren Hogh, of Copenhagen, received 
an order for the boiler mountings, including its new high-lift 
safety valves, for eight Stirling boilers for the Copenhagen 
Municipal Lighting Department. Each boiler is specified to 
evaporate 50 tons of water per hour. The whole contract will 
run to about £20,000. 


Srmon-Carves, Ltd., Cheadle Heath, near Manchester, 
has received from the Cawnpore Electric Supply Corporation 
an order for the complete new boiler plant, and all auxiliaries, 
required in connection with an extension to the Cawnpore 
power station. The plant will include a Simon-Carves pulverised 
fuel-fired multiple-drum boiler having an evaporative capacity 
of 65,000 Ib. to 85,000 lb. of steam per hour, with @ steam 
pressure of 200 “~~ square inch at a temperature of 600 deg. 
to 650 deg. Fah. he boiler plant will be complete with water- 
cooled combustion chamber, superheater, Foster economiser, 
and Simon-Carves “ Unit " coal pulverising plant. 








CATALOGUES. 
Gwynnes Pumps, Ltd., Hammersmith, W. 6.—Pumps for 
Dredging. 
Brattzy Company, Ltd., Co. Durham.—Catalogue No. 1, 


“ The Dry Cleaning of Coal.” 
J. axnp F. Howarp, Ltd., Bedford. 
the “‘ Austral "’ rotary cultivator. 


SULLIVAN Macutnery Company, Salisbury House, E.C. 2 
Catalogue of scraper mucking hoists. 

F. W. Taxsort, Pitt, near Winchester 
machine for tapping water and gas mains 


Pamphlet 1179 H on 


Particulars of a 


Puosrnor Bronze Company, Ltd., Sumner-street, 8.E. | 
** Metals for Motor and Machinery Bearings.” 

Burton, Grirrirus anp Co., Ltd., Montgomery-street, 
Sparkbrook, Birmingham.—‘* Talks on Small Tools.” 


J. Le Bovurmuser, Ltd., 13, Rood-lane, E.C. 3.—-A brochure 
illustrating and describing M.A.N. Diesel locomotives. 


Tecatemir, Ltd., Great West-road, Brentford.—The latest 
catalogue on industrial machine and locomotive lubrication. 


MARSHALL, Sons anp Co., Ltd., Gainsborough.—Catalogue 
on return tube and dry-back boilers of the ‘‘ Economic " type. 


Ropert Jenkins anp Co., Ltd., Rotherham.—Folders on 
road wagon tanks and gilled tubes, and a brochure on welded 
tanks. 


E. G. Acneson, Ltd., 40, Wood-street, 8.W. 1.—-Technical 
bulletins pertaining to the application of colloidal graphite to 
industry. 

Bupenserc Gaver Company, Ltd., Broadheath, near 
Manchester.— Illustrated list of pressure and vacuum gauges and 
connections. 


Coventry Cxuarxs Company, Ltd., Coventry, and Hans 
ReNotp, Ltd., Manchester.—1931 Price List of Coventry and 
Renold products for industrial applications. 


“ Monrror ” Patent Sarety Devices, Ltd., King’s-road, 
Walisend-on-Tyne.—Brochure on alarms, flow indicators and 
controls for safeguarding cooling water and forced lubrication 
systems. 

Woopatt-DucknamM Verticat Retort anp OvEN Con 
struction Company (1920), Ltd., 136-150, Victoria-street, 
8.W. 1.—Brochure on the development, design and perform- 
ances of the firm’s refuse disposal plant. 


SIEMENS AND GENERAL Exectric Rarmway SicNAL Company, 
Ltd., Central House, Kingsway, W.C. 2.—5S.G.E. Bulletin 16, 
“ Protection at Level Crossings’; Section D Catalogue, 
** Miscellaneous and Auxiliary Apparatus.” 


Drawine OrricE MaTERIAL MANUFACTURERS’ ASSOCIATION, 
168, Windsor House, 8.W. 1.—A beautifully illustrated book 
of some eighty . describing the manufactures of the members 
of the Association, entitled ‘‘ Drawing Office Progress." 


W. H. Atien, Sons anp Co., Ltd., Bedford.—The follow- 
ing pamphlets :—*‘ Centrifugal Pumps for Docks,” “* Con- 
ueror ’ Condensers,” “‘ Power at Less Cost,” “‘ Pumps for Food 
‘actories, Breweries, and Laundries,” “‘ Allen Electric Plant,”’ 
Economical Mill Driving,” ‘Cheap Power from Heating 
team.” 
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Current Prices for Metals and Fuels. 


TRON ORE. 
N.W. Coast 
(1) Native 
(1) Spanish. . 
N.E. Coast— 
Native ; 
Foreign (c.i.f.) 


Home. 
bs s. d 
2) Scornanp 
Hematite «x vis aR eS. 6 
No. 1 Foundry ou 3.12 0 
No. 3 Foundry ‘ 3.9 6 
N.E. Coast 
Hematite Mixed Nos. .. 3 6 0 
No. 1 tia eh. ae ke sa ee 
Cleveland 
No. 1 31°90 
Siliceous Iron 3 1 0 
No. 3G.M.B... 218 6 
No. 4 Foundry 217 6 
No. 4 Forge 217 © 
Mottled 216 6 
White 216 6 
MIDLANDS 
(e) Staffs. ( Delivered to Station). 
All-mine (Cold Blast) 
North Staffs. Forge ve & th @ 
» o Foundry... 3 6 0 
(e) Northampton 
Foundry No. 3 : 3.2 6 
Forge P17 «66 
e) Derbyshire 
No. 3 Foundry memes ae .@ 
Forge rae ie so eo @ 
(3) Lincolnshire 
No. 3 Foundry 
No. 4 Forge 
Basic 
(4) N.W. Coast 
N. Lanes. and Cum. 
3.15 6 (a) 
Hematite Mixed Nos. .. 14 0 6 (b) 
4 5 6(ce) 


Home. 
& sa @ 

ScoTrLanp— 

Crown Bars 10 6&6 O 

Best 
N.E. Coast 

lron Rivets ll 5&5 0 

Common Bars 10 10 0 

Best Bars os 11 0 0 

Double Best Bars .. 11 10 0 

Treble Best Bars 12 0 0 
LANcs.— 

Crown Bars - 915 0 

Second Quality Bars 8 5 0 

are "a: @v € 
S. Yorks. 

Crown Bars 915 O 

Best Bars 1015 0 

Hoops 12 0 0 
MIDLANDS 

Crown Bars is 9 5 Oto10 7 

Marked Bars (Staffs.) - Sw as we 

Nut and Bolt Bars a 8& & Cte & OD 

Gas Tube Strip 10 10 Oto 10 12 


STEEL. (d) 


(6) Home. 


£ s. d. 
(5) ScorLanp— 
Boiler Plates (Marine)... 9 0 0 
a » (Land) 

Ship Plates, jin. and up 815 0 
Sections na? me 8 7 6 
Steel Sheets,iin. .. .. 710 0O 
Sheets (Gal. Cor. 24 B.G.) ll 0 0 


16 


18 


(7) Export. 








Ferro Manganese (per ton) . . 


” ” 


Silicon, 45 p.c. to 50 p.c. 


& « @. 
a 75 p.c. 

810 0 

- » Vanadium 
715 0 » Molybdenum ae 
77 6 » Titanium (carbon free 
7:10 0] Nickel (per ton) 
10 © O| Ferro Cobalt 





STEEL (continued). 


Home. Export. 
to 20/6 | N.E,. Coast— ee £ a. da. 
16/-to 18 Ship Plates on oe ce BB One ac 74 0 
Om «1 es ae ow BS 7.3%. 
-to 21 Boiler Plates (Marine) .. 10 10 0 
166 o» o (Land) 10 0 0. 
Joists a a Ce »§ ££ @ 7, t<@ 
is Heavy Rails . Ses 
Fish-plates i2 0 0 
Export. Channels . . ee : . 10 5 0 £9 to £9 5s. 
Hard Billets ... oe oe 
fs. d. Soft Billets .. ewe 
7 N.W. Coast— 
Barrow— 
Heavy Rails .. oer ' 2 
Light Rails .. . .. 810 Oto 815 0 
Billets .. . 610 Oto 9 0 06 
; 6 O 
a MANCHESTER— 
, = S 
Bars (Round) ; ~~ o> ®@ 
+» (Small Round) 700 
.. 6. Hoops (Baling) 10 0 0 915 0 
i oe. o (Soft Steel) a es 8 15 0 
218 6 Plates eligi’. 6 817 6to 9 2 6 
217 6 » (Lanes. Boiler) 815 0 
217 ©} SHerrievp- 
216 6 Siemens Acid Billets 9 2 6 (basis) 
216 6 Hard Basic vs 8 2 6and8 12 6 
Intermediate Basic 612 Gand7 2 6 
Soft Basic + oe a a... Se 
Hoops .. eo, «0 910 Oto 915 0 
Soft Wire Rods 710 O0.. 
MIpLanps— 
Small Rolled Bars .. 612 6to 8 0 O 
Billets and Sheet Bars... 5 5 Oto 510 0 
Galv. Sheets, f.o.b.L'pool 915 Otold 0 0 
(2) Staffordshire Hoops ah fs a 
(d)Angles .. . — Se 
(d) Joists — 815 0 
(d) Tees Hbokt. wae toe Ge Ball 
(¢) Bridge and Tank Plates 817 6 
Boiler Plates .. 8 17 6 
NON-FERROUS METALS. 
SwaNsEA 
Tin-plates, I.C., 20 by 14 f.o.b. 14 to 1416 
Block Tin (cash) 27 2 6 
- (three months) 129 10 O 
Copper (cash) 3513 9 
o (three months) .. 36 6 3 
meena Spanish Lead (cash) .. .. i3 6 3 
»» » (three months wes 
Spelter (cash) as 13 0 O 
Export. » (three months) .. 13 10 0 
£ s. d.| MANcHEstTeR— 
Copper, Best Selected Ingots 41 0 0 
910 0 » Electrolytic 42 0 0 
a Strong Sheets . ee 75 0 0 
- Tubes (Basis Price), Ib. . 0 0 103 
Brass Tubés (Basis Price), lb. o 0 9 
+» Condenser, Ib. 010 
Lead, English. . 1417 6 
»  Foreign.. 13 10 06 
Spelter 1312 6 
Aluminium (per ton—raw ingot) £85 
FERRO ALLOYS. 
Tungsten Metal Powder 2/4 per |b. 
Ferro Tungsten 2/— per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6p.c.carbon .. £25 0 0 7 
” ” 6 p.c. to 8 p.c. £24 0 0 7 
% 8 p.c. to 10 p.c. £22 10 0 66 
Specially Refined 
” , Max. 2 p.c. carbon £35 0 0 10 
: 9» » IL p.c. carbon £39 0 0 12 
3 »» ” » 0-70p.c.carbon £41 0 0 13 
° »» » carbon free lld. per Ib. 
Metallic Chromium 3/1 per Ib. 


£11 0 O for home 
£11 10 0 for export 
£10 10 to £12 seale 5 
per unit 
£16 to £17 
per unit 
12/9 per lb. 
4/2 per Ib. 
9d. per Ib. 
£210 
8/6 per lb. 


scale 7 





(1) Delivered. (2) Net Makers’ Works. 
All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 


Ordinary Ship, Bridge, and Tank Plates and Sections, 15/- if home consumers confine purchases from associated British Steel Makers. 





(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


(3) f.o.b. Makers’ Works, approximate. 


(a) Delivered Glasgow. 


(4) Delivered Sheffield. 
(8) Exeept where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 


(b) Delivered Sheffield. 


(5) Glasgow, Lanarkshire, and Ayrshire. 


(c) Delivered Birmingham. 


FUELS. 


| SCOTLAND. 


LANARKSHIRE— Export. 
(f.o.b. Glasgow )—Steam i3 9 
o» 0 Ell 14/6 
Splint 14/3 to 15 6 
Trebles 14 —- to 14,6 
Doubles 13/—to 13.3 
% Singles 10 
AYRSHIRE 
(f.0.b. Ports)—Steam 13.6 
o 9 Jewel 17 
°° °° Trebles 15 
FIFESHIRE 
(f.o.b. Methil or Burnt- 
island)}—Steam .. 12 6to 139 
Screened Navigation 17 
Trebles 16 6to 17 6 
Doubles i4 
Singles 10 6 
LOTHIANS 
(f.0.b. Leith)}—Best Steam 126 
Secondary Steam 12 
Trebles 15,6 to 16 
Doubles 14 
Singles 10 
(8) N.W. Coast ENGLAND 
Steams 21 
Household 32/6 to 51.8 
Coke 20/— to 20 6 
NORTHUMBERLANI 
Best Steams 14/- to 14,3 
Second Steams 12)-to 123 
Steam Smalls 86 
Unscreened 12 6to 13 
Household 27,— to 39 
DurRHAM 
Best Gas 14,6 
Second 13,3 to 13.6 
Household 25 — to 37 
Foundry Coke . 24 
SHEFFIELD Inland. 
Best Hand-picked Branch 24 6 to 25/6 
South Yorkshire Best 23/6 to 24 6 
Derbyshire Best Bright House 21 /— to 22 
Best House Coal 21/6 to 22 6 
Screened House Coal 19 — to 20 
Best Screened Nuts 18 to 19 
Small Screened Nuts 16 6 to 17.6 
Yorkshire Hards 17,- to 18/6 
Derbyshire Hards 17 — to 18/6 
Rough Slacks . . 9 6 to 10/6 
Nutty Slacks .. 76to 8/6 
Smalis ‘ 56to 66 
Blast-furnace Coke (Inland).. 10 — on rail at ovens 
Furnace and Foundry Coke (Export), f.o.b., 14/— to 15 
CARDIFF (9) SOUTH WALES. 
Steam Coals : 
Best Smokeless Large 19,6 to 20 
Second Smokeless Large 18 9 to 19.6 
Best Dry Large 19,— to 19.6 
Ordinary Dry Large 17/9 to 18.3 
Best Black Vein Large 18/3 to 18 6 
Western Valley Large 17 9 to 18 
Best Eastern Valley Large . 17/74 to 17,9 
Ordinary Eastern Valley Large 17/3 to 17,6 
Best Steam Smalls 13,- to 13.6 
Ordinary Smalls ll '-to 13 
Washed Nuts 18/— to 24 
No. 3 Rhondda Large 19 9 to 20 
o 2 Smalls 15 to 16 
No. 2 - Large 17/)-to 17,3 
o - Through 15 6 to 16 
9° 6 Smalls 14/- to 14,3 
Foundry Coke (Export) 22 — to 36/6 
Furnace Coke (Export) 15/6 to 16 
Patent Fuel 19 to 19/9 
Pitwood (ex ship) .. 25 6 to 26 
SwaNsEA— 
Anthracite Coals : 
Best Big Vein Large 36,— to 38 6 
Seconds 27/— to 31/6 
Red Vein nw 22 6 to 27/6 
Machine-made Cobbles 41/6 to 48 6 
Nuts 40 '— to 48,6 
Beans 28/6 to 32 6 
Peas ar 21/— to 22 
Breaker Duff .. 8/6to 96 
Rubbly Culm 8/6to 9 
Steam Coals : 
Large 20/— to 20/6 
Seconds 18/— to 20 
Smalls 11/6 to 13 
Cargo Through 16/— to 17/6 





(d) Rebate : 


Delivered Black Country Stations. 


(6) Home Prices- 


Joists (minimum), 22 ‘6 ; 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Public Works. 


THE increasing unemployment is, for the first 
time, regarded as a problem that must be dealt with 
immediately. As it is impossible to ascertain, even approxi- 
mately, the extent of that increase, the public is inclined 
to believe that it is much greater than is officially repre- 
sented. In practically all industries operatives are working 
short time, and it is feared that in the coming winter the 
situation may become serious unless something is done to 
distribute orders, especially for rails and railway material, 
in which there is hardly anything being done at the present 
moment. The Government has decided to ask Parlia- 
ment, when it assembles, to authorise the putting in hand 
of a part of the programme of public works which has been 
suspended since the country was unable to rely any further 
upon German reparations for that purpose. That cannot 
be done with public funds, and the money must be raised 
by a public loan with State guarantee. The works com- 
prise, more particularly, harbour improvements, roads, 
public buildings, and inland waterways—the last named 
necessitating the construction of barrages and locks for 
the convenience of big motor barges—and the electrical 
equipment of canals. 


Paris Transport. 


The concession of the Société des Transports en 
Commun de la Région Parisienne for the omnibus and 
tramway services in the Department of the Seine will 
terminate at the end of 1932, and the General Council of 
the Seine is not disposed to renew it, on the ground that the 
working deficit has entailed too heavy a charge on the 
Department. It does not believe that the deficit can be 
wiped out under existing conditions. Monsieur Mariage, 
the managing director of the 8.T.C.R.P., issued a statement 
some time ago showing that the deficit is due to the very 
onerous conditions that were imposed upon the company 
after the Armistice, when it was required to take over 
the tramways with their liabilities, to renew rolling stock, 
and to borrow money in a time of currency inflation at a 
high rate of interest. He affirms that, by relieving the 
company of abnormal! charges, the public transport service 
could be worked at a profit. The Prefect of the Seine, 
however, is opposed to a renewal of the concession, and 
has presented another report in favour of the absorption of 
the surface traffic by the Metropolitan Railway Company, 
which has formed a subsidiary company, under the name 
of the Compagnie Métropolitaine des Autobus et Tram- 
ways de la Région Parisienne, with the object of securing 
the concession. Monsieur Mariage affirms that, if that is 
done, the result will be to drain the surface traffic to the 
Metropolitan Railway, but the Prefect of the Seine is 
satisfied with the guarantees that have been offered by the 
new company in the way of unifying fares and enabling 
passengers to travel with the same tickets on the omni- 
buses and tramways and on the Metropolitan Railway, 
while the financial advantages are held to relieve the 
Department of all risk of being burdened with deficits. 


Motor Roads. 


At Geneva a scheme is under consideration for 
the construction of motor roads all over Europe, and in 
France private enterprise is already at work preparing 
plans for such roads. They will have long, straight stretches 
joined by banked curves, and will be laid out as far as 
possible from towns and villages, and will offer no obstacles 
to fast travelling. One of these roads will be from Paris 
to Breteuil, where it will branch off to the air port at Lille 
on the one side and to near Calais on the other, the roads 
being called respectively the Flemish and the British. 
The road will have a width of 12 m., excluding the sides, 
which will make a total width of 16 m., but provision will 
be made to increase these widths to 18 m. and 22 m. if it 
is found necessary to so do on account of increased traffic. 
The road will branch off 50 miles from Paris, and from there 
the road to Lille will have a length of 81 miles and the road 
to Calais 96 miles. On the British road there will be 
twenty straight stretches. Seeing that the estimated cost 
of the road is 1,400,000 francs a kilometre, the financial 
aspect of the enterprise is obviously a serious one. 


Coal. 


While consumers complain that the price of coal 
is being maintained at a level that is not justified by the 
disparity between supply and demand, the miners’ repre- 
sentatives state that the limitation of imports by the 
system of licences has not prevented a further accumula- 
tion of stocks at the collieries, where production is declining 
and the number of unemployed miners is increasing. They 
attribute this state of things to the fact that the licences 
apply more to domestic coals than to the industrial sorts 
which are produced at the French collieries. The average 
consumption of industrial coal in France was, for the 
previous three years, 7,500,000 tons a month. In August 
and September last it fell to 6,500,000 tons. The miners’ 
representatives declare that unless something is done to 
remedy the situation some of the collieries will only be 
working two or three days a week. They, therefore, 
implore the Government to increase the percentage of 
foreign coal restriction, and to apply the licence system 
more largely to industrial coals. 


Destroyers. 


The sixth of the series of destroyers, named after 
birds of prey, was launched at Lorient last week. The 
* Milan ” follows the ** Albatros,”’ “‘ Gerfaut,”’ “‘ Vautour,”’ 
** Aigle,”’ and “ Epervier,” all of which have attained 
high speeds, the *‘ Gerfaut’’ beating the record with 
42-788 knots. The “ Milan ” is 130 m. long and 11-3 m. 
beam, with a displacement of 2480 tons. There will be 
two groups of turbines, developing together 75,000 horse- 
power. Steam will be supplied by four high-pressure 
vertical-tube generators, each having 1000 square metres 
of heating surface. The armament will consist of five 
138 mm., one 75 mm., and four 37 mm. anti-aircraft guns, 
two depth charge throwers, and two torpedo tubes. The 
contract speed is 36 knots. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the Patent ort 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
ication ; the second date, 
of the acceptance of the 





at ls. each. 

The date first given is the date of @ 
at the end of the abridgment, is the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


356,514. September 30th, 1930.—Seauinc or CYLINDER 
Liners iN InteRNAL Compustion Enornes, Swiss Loco- 
motive and Machine Works, of Winterthur, Switzerland. 

This invention relates to means for sealing cylinder liners in 
internal combustion engines, having two packings enclosing an 
annular space, and consists in connecting this annular space 
permanently to a space formed by the lower part of the cylinder 
block. A denotes the engine cylinder liner to be sealed, B the 
cylinder block, and C the cylinder cover that closes the cylinder 

liner at one end by its inner part and contains the valves D E. 

An inner packing F and an outer packing G are arranged on the 

joint surfaces between the cylinder cover and the liner A. The 
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inner packing F is a hard metallic packing, while the outer pack- 
ing G is resilient, being made of india-rubber. Between the two 
packings F and G there is an annular space H in permanent 
communication with the atmosphere, so that any gases or cool- 
ing media accumulating therein can flow away to the exterior. 
The annular space is ventilated and emptied by means of a pipe 
J descending along the cylindrical surface of the cylinder liner. 
The pipe opens into @ space at the lower part of the cylinder 
block B, which communicates with the atmosphere by a pipe K. 
Another elastic packing L seals the cooling fluid from the atmo- 
sphere, and is fitted between the cylinder block B and its cover 
C.—September 10th, 1931. 


TRANSFORMERS AND CONVERTERS. 





May 5th, 1930. 
iva Beatrice May 
Chelmsford, Essex. 

An object of this invention is to provide a static transformer 
in which regulation may be varied without alteration of the 
number of primary or secondary turns in circuit. The invention 
comprises a static transformer, provided with an iron core, 
comprising legs and yokes forming a closed iron path for the 
flux. One at least of the yokes is divided to provide alternative 


Static Exrectric TRANSFORMERS, 
Lochner, of “* La Quinta,”’ Galleywood, 
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paths for the flux. Primary and secondary windings A and B 
are wound upon a leg and one of the windings extends to the leg 
between the divisions of the divided yoke. There is an auxiliary 
coil or coils—for example, D—on the leg between the divisions 
of the yoke, and connections are made from the auxiliary coils 
to a source of alternating current of the same frequency as the 
supply to the primary winding of the transformer. A subsidiary 
coil E enables the main flux to be made to pass through the 
desired path in the divided yoke.— September 7th, 1931. 


MACHINE TOOLS AND SHOP APPLIANCES. 


356,262. June 5th, 1930.—Process or Rottimne Sueets, The 
American Rolling Mill Company, of 703, Curtis-avenue, 
Middletown, State of Ohio, U.S.A. 

This invention relates to methods of rolling metal, particularly 
iron and steel, in order to produce flat sheets of substantial 
width and length and of a relatively thin gauge. The furnace A, 
which is preferably a continuous furnace, delivers single thick- 
ness pieces to the table B. The mill has a small central roll C 
and t. m to the roll C. 


outer rolls D, which are large in com 
runnions F. A 


The table E is mounted so as to rock on the t 








water spray G is also provided. 


The pieces, which may be rough 
plate or bar of a wide range of width, thickness and length, are 
fed to the three-high mill from the continuous furnace. he 
pieces are through the mill between the middle and lower 
roll, and then back between the middle and upper roll until 
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reduced to a length suitable for matching, whereupon the two 
pieces are matched and the rolling continued in the same manner. 
Instead of starting with rough plate or thin bar produced in a 
continuous mill or by continuous process, a start may be made 
with rough plate produced in any desired way.—September 7th, 
1931. 


FURNACES. 


357,047 January 23rd, 1931 
Vereinigte Aluminium-Werke 
werk-Lausitz, Germany. 

In electro-metallurgy, more particularly in the manufacture 
of aluminium by reduction of bauxite, the use of carbon furnace 
electrodes causes many difficulties, especially when sections of 
electrodes must be united or jointed together. This is generally 
done by means of a nipple. Carbon nipples, which by means of 
screw threads or other fastening devices press the anode parts 
together, have failed, because no means was provided to hold 
them so close together and to keep 
them so during operation, that no 
loosening takes place. As soon as 
My such loosening occurs, there are 

: great resistances to the passage of 
the current, the joining parts begin 
to overheat and the loosened lower 

art of the anode reaches the bath 
yefore the nippled upper part has 
come near to it. These disadvan- 
tages are said to be obviated by 
the invention, in which the joining 
of the sections of the electrode is 
effected by a carbon nipple that 
screws into the lower section, a 
nipple preferably of iron screwing 
into the carbon nipple, and means 
for drawing the iron nipple up 
with respect to the upper section, 
so that the electrode sections are 
forced together. The device con- 
sists of A the carbon nipple, B the 
iron nipple, C the connecting-rod 
between the iron nipple and the 
nut, F an abutment bearing, and 
G the nut provided with a hand 
wheel or knob. The carbon nipple, 
as well as the anode carbon to be 
placed over it, have grooves at C. 
In assembling the electrode parts, 
the carbon nipple is screwed with 
its lower part into the anode sec- 
tion, which is in operation. After r- 
wards, the various bearing surfaces 
or both parts of the anode and 
are coated with electrode cement. The grooves C of 
the carbon and of the nipple are coated with the same 
material. The part to be attached is pushed over the nipple 
so that both anode parts are firmly in contact at the joint place 
D. The iron nipple B by means of the rod E is now screwed into 
the carbon nipple A from above, the abutment plate F is put 
in position, and the nut G is screwed on. By screwing up the 
nut G the anode sections are pressed tightly together. If a rise 
in the bath voltage indicates that a loosening has taken place, 
it is only necessary to screw up the nut G more tightly. 


September 17th, 1931. 


ELecrTRoves, 
Lauta- 


~ FcurRNace 
Aktiengesellschaft, 
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LIGHTING AND HEATING. 


355,707. May 23rd, 1930.—Heatinc Apraratus On Perrot- 
ELECTRIC AND LIKE Veuicies, Sir W. G. Armstrong, Whit- 
worth and Co. (Engineers), Ltd., of Park House, 22-26, 
Great Smith-street, London, 8.W.1; Albert Orton, of 26, 
Linden-gardens, Notting Hill Gate, London, W.2; and 
Charles Murray Beckett, of 55, Wordsworth Drive, Cheam, 
Surrey. 

One method of heating petrol-electric vehicles in accordance 
with this invention is illustrated. A is an electric heater supplied 
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with current from the generator B coupled to the internal com- 
bustion engine. The heater may be installed either in the 
boiler on the vehicle, or in a boiler separate from, but connected to 
an exhaust heat boiler, or in the exhaust heat boiler itself. The 
electric heaters are controlled automatically by means of a 
pressure-actuated governor which co-operates with electrical con - 
tacts C, so that if the steam pressure fall below a predetermined 
value the contacts are closed, and if the pressure rises above 
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another predetermined value the contacts are opened. The 
closing of the contacts effects the lighting of a lamp bulb in 
the driver's cab and also effects the closing of a contactor D by 
means of a solenoid E connected between the generator and the 
heater and allows current to flow to the heater provided that the 
engine is running. Since the driver is given intimation by the 
warning lamp when steam is not required, he can then stop 
his engine if other considerations permit. If desired, means may 
be provided whereby current is generated only when the driver's 
controller, indicated at F, is in the “ idling ” and/or * reduced 
power" position. Preferably the boiler is fitted with a water 
level safety device, which by opening contacts G in the line H 
prevent the electrical heaters from being supplied with current 
should the water fall below a certain level.— August 24th, 1931. 


BUILDING. 


357,043. January l6th, 1931.—Concrere Pites, 8. Williams 
and Sons, Ltd., and D. H. Stent, 8, Lloyd’s-avenue, London, 
E.C., 3. 

This invention is concerned with hollow reinforced concrete 
piles and suggests the use of a series of what might be described 
as papier maché cartons for producing the hollowness, with 
separating bulkheads of reinforced concrete. Some of the bulk- 
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heads may be thickened, as shown at A, to provide accommoda- 
tion for attachments. It is pointed out in the specification 
that such a sealed hollow concrete pile can be up-ended 
below the surface of water by lifting one end of the pile, which 
operation, with an unsealed hollow concrete pile or with a solid 
pile of equal dimensions, would probably cause the pile to sag 
to such an extent as to become broken.— September 17th, 1931. 


METALLURGY. 
357,032. December 23rd, 1930.—CrucIBLES ror THE ELzEvc- 


TROLYsISs OF Fusep Exectrroiytes, H. Baron, 231, Strand, 
London, W.C. 2. 
The inventors state that in such operations as the electrolysis 
of beryllium fluorides at temperatures of from 1300 deg. Cent. 
to 1400 deg. Cent. the current loading of the walls of the crucible, 
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which act as the anode, is so high that they rapidly deteriorate. 
As a consequence they increase the area of the walls by adding a 
network of narrow channels A A, which communicate with the 
pot proper, but do not materially increase its capacity. The 
kathode B is water cooled, as is also the hollow cover plate C.— 
September 17th, 1931. 


MISCELLANEOUS. 


356,329. June 16th, 1930.—Potypuase Rectiriers, Associated 
Electrical Industries, Lid., of Bush House, Aldwych, in the 
City of Westminster. 

The object of the invention is to provide a simplified method 
of assembling metal rectifiers for operation on polyphase supply 
circuits. In order to supply a direct-current load from both half 
waves of an alternating current, rectifier units are first assembled 
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in the known manner in more than two groups, the copper face 
A of one rectifying unit being placed in contact with the lead 
face of the other. A number of groups each consisting of an 
even number of units may then be placed upon a tie rod B of 
insulating material, the outside lead termina! of the first group 
being placed in contact with the outside lead terminal of the 
second group, the outside copper terminal of the latter being 





placed in contact with the outside copper terminal of the third 
group, and 3o on. Three groups assembled in the foregoing 
manner suffice to constitute a rectifier for a three-phase line, 
and the units may be held firmly in position on the tie rod by 
means of a spring washer and a nut. In order to make suitable 
line connections, the three wires of the three-phase line are con- 
nected to the mid points C of the respective groups of two rectify - 
ing units thus constituted. The negative wire D of the direct- 
current line is then connected to the copper terminal of the first 
group, and also to the copper terminals of the second and third 
groups, which are in contact with each other. The itive 
terminal E of the direct-current line is connected to the lead 
terminal of the third group, and also to the lead terminals of the 
first and second groups which are in contact with each other. 
Evidently, where two lead discs occur contiguously, one may 
be omitted without affecting the operation, and where two copper 
dises occur contiguously they can similarly be replaced by one, 
provided that it has an oxide film on both sides instead of on one 
side only. Where the pressure between lines is higher than 
3 volts, each group may consist of two identical sub-groups, 
— se of several rectifying units in suslen —Saptemler 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesdoy 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY. 

Farapay House Otp Srupents’ Association.—At the 
Savoy Hotel, Strand, W.C.2. Twenty-third annual dinner. 

INnstTITUTION oF Locomotive ENGringeEeRs.—lIn the Manchester 
Literary and Philosophical Society, 36, George-street, Man- 
chester. Presidential address, “‘ Railway Electrification,”’ by 
Mr. W. A. Agnew. 7 p.m. 

InsTITUTION OF MeEcHANICAL ENGINEERS.—Storey’s-gate, 
St. James’s Park, S.W. 1. Presidential address by Lieut.-Colonel 
E. Kitson Clark. 6 p.m. 

Junior INSTITUTION oF 


S.W. 1. Informal meeting. 
nection with Power Plant,’’ by Mr. I. Fagelston. 


MONDAY, OCTOBER 26rx. 


InstrruTiIon OF MecHanicaL ENGINEERS: GRADUATES’ 
een See St. James’s Park, 8.W.1. ‘ The 
Manufacture of Wire,”” by Mr. W. W. 8S. Robertson. 6.45 p.m. 


TUESDAY, OCTOBER 27x. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
—39, Elmbank-crescent, Glasgow, C.2. ‘Time Study in 
Engineering,” by Mr. Sam Mavor. 7.30 p.m. 


WEDNESDAY, OCTOBER 28rn. 


Enorveers.—39, Victoria-street, 
“Some Instruments Used in Con- 
7.30 p.m. 


Nortn-East Coast InstrrvtTion or ENGINEERS AND SuHir- 
BUILDERS: GrapvuaTte Section.—Bolbec Hall, Newcastle- 
upon-Tyne. Addresses by Mr. L. C. Burrill and Mr. E. W. 


7.15 p.m. 


THURSDAY, OCTOBER 29rx. 


[NsTITUTION OF CrvIL ENGINEERS : YORKSHIRE ASSOCIATION. 
-Hotel Metropole, Leeds. Chairman's address, ‘‘ The Training 
and Status of an Engineer,” by Mr. R. A. Thwaites. 7.30 p.m. 


InstrruTION oF Locomotive ENorveers.—In the Hall! of 
the Institution of Mechanical Engineers, Storey’s-gate, London, 
S.W. 1. General meeting. Discussion on “‘ The Behaviour of 
Railway Material in the Argentine Republic,” w. 
Ridge. 6 p.m. 

Nortu-East Coast InstituTION oF ENGINEERS AND SHIP- 
BUILDERS.—In the Cleveland Scientific and Technical Institu- 
tion, Corporation-road, Middlesbrough. Address by Mr. F. 8. 
Fletcher. 7.30 p.m. 

Royat AERONAUTICAL Society.—In the Lecture Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. 2. “* Accidents 
in Civil Aviation,” by Captain A.G. Lamplugh. 6.30 p.m. 


Fraser-Smith. 


by Mr. C. 


FRIDAY, OCTOBER 30rs. 


ILLUMINATING ENGINEERING Society.—At the House of the 
Royal Society of Arts, John-street, Adelphi, London, W.C. 
Discussion entitled ‘‘Some Impressions of the I.I.C. Flood- 
lighting,” opened by Mr. Percy Good. 6.30 p.m. 


Institution oF CHEMICAL Encriverrs.—In the Lecture 
Theatre of the Institution of Civil Engineers, Great George- 
street, 8.W.1. ‘“‘ Hydrogenation,” by . E. F. Armstrong, 
F.R.8. 6.30 p.m. 

Institution oF ELecTRICAL ENGINEERS : LONDON STUDENTS’ 
Secrion.—Victoria Embankment, W.C.2. ‘The Business of 
Electrical Apparatus Manufacture,’’ by Mr. G. J. Shaw and Mr. 
G. A. M. Hyde. 6.15 p.m. 

InstrTuTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James’s Park, 8.W. 1. a. a . yyy = 
“‘ Engineering in Agriculture,’’ to introduced by , 
Borlase Matthews. 7 p.m. 

InstTITUTION OF MecHANICAL ENnoIngERS: East MIDLAND 
Brancu.—University College, University Park, Nottingham. 
Chairman's address, “The Importance of Metallurgy to the 
Engineer,”’ by Professor C. H. Bulleid. 6.30 p.m. 

Junior InstiruTion oF Enorvgers.—39, Victoria-street, 
8.W. 1. ‘“‘ Automatic Combustion Control,’’ by Mr. 8. J. Clifton. 
7.30 p.m. 

Norts-East Coast InstiTruTION oF ENGINEERS AND SHIP- 
BUILDERS.—In the Mining Institute, Newcastle-upon-Tyne. 
“* The Effect of Immersion on Propellers,” by Mrs. E. M. Smith- 
Keary and the staff of the Yarrow Tank. 6 p.m. 


SATURDAY, OCTOBER 3lsr. 

Co-oRDINATING COMMITTEE REPRESENTING STAFFORDSHIRE 
Iron anpD Steet Instiruts, BrrMincuaM METALLURGICAL 
Socrery (Inc.), awp Brewrscuam Locat Secrion or THE 
InstiroTe or Metais.—In the Warwick and Dudley Rooms, 
Queen’s Hotel, Birmingham. Annual dinner and dance. 7 p.m. 

Huu Association or Enoineers.—In the Munici Tech- 
nical College, Hull. ‘‘ Combustion and Boiler-house Efficiency,” 
by Mr. J. N. Waite. 7.15 p.m. 

InstTiTUTION OF PropucTION Enoinegers.—Grand Hotel, 
Birmingham. Annual dinner. 7 p.m. for 7.30 p.m. 


MONDAY, NOVEMBER 2ynp. 

NatiowaL Instrrute or InpusTriaL PsycHoLocy.—At the 
Royal Society of Arte, John-street, Adelphi, W.C. 2. ‘‘ Recent 
Research into the Causes of Industrial Aecidents,”” by Mr. Eric 
Farmer. 6 p.m. 





TUESDAY, NOVEMBER 3rp. 

InstrTUTION OF AUTOMOBILE ENGINEERS.—At the Royal 
Society of Arts, John-street, Adelphi, W.C.2. ‘ The Training 
of Young Automobile Engineers,”” by Mr. B. G. Robbins 
7.45 p.m. 

INstiTuTION oF CrviL ENGINEERS.—Great George-street 
Westminster, 8.W.1. Presidential address, Sir Cyril R. 8. 
Kirkpatrick. Presentation of medals awarded by the Council. 
6 p.m. 


WEDNESDAY, NOVEMBER 4ru. 


INSTITUTION OF ENGINEERING INsPECTION.—Annual dinne: 
postponed. 


THURSDAY, NOVEMBER 6Ora. 


Diese. Enorxe Users Association.—Caxton Hall, West 
minster, 8.W.1. ‘‘ The Elimination of Vibration,” by Mr: 
R. B. Grey. 3.30 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Merchant Ven 
turers’ Technical College, Bristol. ‘‘ The Training of Young 
Automobile Engineers,”’ by Mr. B. G. Robbins. 7 p.m. 

InstrruTION oF CrviL ENGINEERS: BIRMINGHAM AND Dts 
Trict AssociaTion.—At the Midland Institute, Birmingham 
* The Construction of the Reinforced Concrete Bridge Over the 
Mouth of the River Elorn between Brest and Plougastel, in 
Brittany,” by Mr. T. J. Gueritte. 6 p.m. 

INsTITUTION OF ELEectricaL ENGINEERS.—Savoy-place, Vic- 
toria Embankment, W.C.2. Mr. H. Marryat will make a pre- 
sentation to the Institution of an oil painting of the late Dr 
S. Z. de Ferranti, F.R.S. 6 p.m. 


FRIDAY, NOVEMBER 6ru. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey's-gate, 
St. James's Park, 8.W.1. Thomas Hawksley Lecture, “ The 
Mechanical Aspects of Electricity,” by Mr. Llewellyn B. 
Atkinson. 6 p.m. 

Juntor INstTiTuTION oF Enorngers.—39, Victoria-street, 
8.W.1. “ The Cooling of the Crude Oil Engine,” by Mr. A. P. 
Quarrell. 7.30 p.m. 

Rartway Cius.—57, Fetter-lane, London, 
Callender and Oban Railway,”’ by Mr. H. A. Vallance. 


MONDAY, NOVEMBER 9ra. 


InstirvTe or Metauts: Scorrisn Locat Section.-In the 
Rooms of the Institution of Engineers and Shipbuilders in Scot 
land, 39, Elmbank-crescent, Glasgow. ‘* Experiences with some 
Electric Furnaces for Melting Copper and Copper Alloys,” by 
Mr. W. L. Govier. 7.30 p.m. 

InstirvuTe or TrRansPport.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C.2. Annual general 
meeting. Paper, “ The Influence of Transport on Regional 
Planning,” by Mr. J. Paterson. 5.30 p.m. 

Nationat Instrrute or Inpustrriat Psycnotocy.—At the 
Royal Society of Arts, John-street, Adelphi, W.C. 2. “‘ Recent 
Research into the Causes of Industrial Accidents,” by Mr. Eric 
Farmer. 6 p.m. 

TUESDAY, NOVEMBER 1l0rn 

InstiTUTE OF Metats: Nortu-East Coast Loca. Section 
—In the Electrical Engineering Lecture Theatre, Armstrong 
College, Newcastle-on-Tyne. ‘Die Casting,” by Mr. A. H 
Mundey. 7.30 p.m. 

INstTITUTE OF METALS : 


E.C.4. “* The 
7.30 p.m 


Swansea Loca. Secrion.—At the 


Y.M.C.A., Swansea. ‘“‘Some Causes of Unsoundness in Non- 
ferrous Alloys,” by Professor D. Hanson. 6.15 p.m. 
INSTITUTION oF AUTOMOBILE ENGINEERS.—King's Head 


Hotel, Coventry. ‘‘ The Training of Young Automobile Engi- 
neers," by Mr. B. G. Robbins 7.30 p.m. 


THURSDAY, NOVEMBER 12rx. 

Farapay Socrety.—In the Rooms of the Chemical Society. 
Discussion on “* The Oxidation of Fuel Vapours in Air.” 8 p.m. 

INsTITUTE OF MeTALs.—-At the Royal School of Mines, South 
Kensington, S.W. 7. ‘* Some Recent Advances in Rolling Plant,”’ 
by Dr. W. J.P. Rohn. 8 p.m. 

InstiTuTe oF Metats: BiruincHamM LocaL Section.—In 
the Chamber of Commerce, New-street, Birmingham. Open 
discussion, “* Mechanical Testing,”’ opened by Mr. W. A. Benton. 
7 p.m. 

FRIDAY, NOVEMBER 13ru. 

INsTITUTE OF MeTaLs: SHEFFIELD Locat Secrion.—lIn the 
Non-ferrous Section of the Applied Science Department of the 
University, St. George’s-square, Sheffield. ‘ Engineering Silver 
Solders,”” by Mr. E. A. Smith. 7.30 p.m. 

Junior IwstirvTion oF ENcIneers.—39, Victoria-street, 
8.W.1. Annual general meeting. 7.30 p.m. 


MONDAY, NOVEMBER léru. 

Nationa Institute or InpusTRiaAL PsycHotocy.—aAt the 
Royal Society of Arts, John-street, Adelphi, W.C. 2. ‘“* Recen 
Research into the Causes of Industrial Accidents,"’ by Mr. Eri~ 
Farmer. 6 p.m. 

TUESDAY, NOVEMBER 17ru. 

INSTITUTION OF AUTOMOBILE ENGINEERS. —Seagrave Club, 
Queen-street, Wolverhampton. ‘‘ The Training of Young Auto- 
mobile Engineers,"’ by Mr. B. G. Robbins. 7.30 p.m. 


WEDNESDAY, NOVEMBER 18ru. 


INSTITUTION OF AUTOMOBILE a my gy 2 Hotel 
King-street, Leeds. “The Training of Young Automobil 
Engineers,”’ by Mr. B. G. Robbins. 7.15 p.m. 


FRIDAY, NOVEMBER 20ru. 


Junior Institution or ENGineers.—39, Victoria-street 
8.W.1. ‘‘ Modern Pressed Brick Manufacture,” by Mr. H. G. 
Brown. 7.30 p.m. 


TUESDAY, NOVEMBER 24rua. 


InstiTUTION oF ELEcTRICAL ENGINEERS: ScoTrTisH CENTRE. 
—At the Grosvenor Restaurant, Gordon-street, Glasgow. 
Annual dinner. 6.30 p.m. for 7 p.m. 


WEDNESDAY, NOVEMBER 26rn. 


INsTITUTION oF AUTOMOBILE ENGINEERS.—At the Engi- 
neers’ Club, Albert-square, Manchester. ‘‘ The Training of 
Young Automobile Engineers,"’ by Mr. B. G. Robbins. 7 p.m. 


THURSDAY, NOVEMBER 2é6ru. 


InstiTuTe or Metats: BrirwincHam Locat Sectrion.—ln 
the Chamber of Commerce, New-street, Birmingham. 
Casting of Tough Pitch Copper,” by Mr. W. F. Brazener. 








A trRarn of thirty-five railway trucks was commissioned to 
transport 20 miles of pipe covering and 50,000 square feet of 
mi ia blocks, contained in 740 cases, made by the Chemical 
and Insulating Company, Ltd., Darlington, at its Cockerton 
factory, for shipment from Middlesbro to Canada. 





